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Preface 



Technical writing is n rapidly growing and developing discipline 
in which teachers new to the field as well as those already ex- 
perienced in it are seeking new professional resources. This col- 
lection of articles on teaching methods and assignments provides 
one such new rource of help. 

The collection i? new in three respects. First, the articles pre-^ 
sented here were written specifically for this book. They were not, 
as is so often the case with anthologies, written in response to 
varied calls for papers or for oral presentation at professional 
conferences. Second, the articles In this anthology were written in 
such a way as to make them particularly helpful to technical 
writing teachers in the classroom. They are detailed in their ex- 
planations of methodology and often include illustrative material 
and discussions of evaluation techniques. Third, and most impor- 
tant, the contributors to this anthology have made special effort 
to advise teachers on how to make classroom activities directly 
relevant to writing done in the world beyond the classroom— the 
world of business, industry, and government. Students taught by 
methods suggested in this collection should be unusually well 
prepared to assume the writing tasks they will encounter in their 
careers beyond graduation. They should be especially sensitive to 
the implications of audiences and purposes similar to those with 
which they will deal as professionals. Further, they should be 
aware that communicating well as a professional in industty, 
business, or government demands a variety of skills, including 
research skills, paphic communication skills, oral communica- 
tion skills, and poup writing skills. They should see writing 
as a complex skill they must master if they are to function ef- 
fectively in the professional world. 

The anthology is divided into three major sections. The first. 
Courses, presents plans for alternative approaches to the teaching 
of technical writing. The second. Components, offers a variety of 
activities for major segments within a course. And the third. 
Exercises, suggests individual activities that can be completed 
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during a few class periods within a coarse or component. Thus 
teachers searching for general approaches and strategies as well 
as those looking for specific activities to incorporate within the 
structure of their present course will find this collection valuable, 
Obviously not intended to be exhaustwe, the collection should 
nonetheless help technical writing ceachers meet the increasing 
demand for their courses, the higher expectations of their de- 
partments and students, and the more and more complex com- 
munication needs of our society. 
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Part One: Courses 



1 A Professional Scenario for the 
Technical Writing Classroom 



Lawrence J, Johnson 
University of Texas at El Paso 



Through a series of seven assignments completed in support of re^ 
seafch'in their career fields, students learn skills that will help 
them communicate with the varied and demanding audiences 
they will encounter in professional life. Classroom work includes 
the identification of structures appropriate to given purposes and 
audiences and the analysis of student papers. 



At my univefsity, a single technical writing course (three semester 
credit hours) is required of students majoring in the sciences, in 
metallurgical engineering, and in criminal justice. These students 
may take this course immediately upon completion of freshman 
composition, or they may wait until as late as the last semester of 
their senior year. Consequently, each class enrolls a wide range of 
students: while some students are concurrently enrolled in a senior 
seminar, others hav« yet to enroU in their first nonsurvey science 
course; while some plan to go on to graduate school, others will 
seek employment with a baccelaureate depee. Five years ago, we 
redesigned this course; in doing so, we attempted to develop an 
approach that would serve students, whatever their majors, their 
experiences, and their ambitions. The design centers on seven 
assignments that may be completed in support of a research 
project directed by a professor from the student's major field or 
within the context of a classroom scenario that specifies m 
audience and a problem to be addressed by the student. 



Rationale 

We know that every professional field prescribes distinctive forms 
and formats for its writers, but we also know that each profession 
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rapidly instructs new graduates in the idiosyncrasies of its par^ 
ticular technical writing repertory. We did not, therefore, see this 
technical writing course as a course in writing for any particular 
profession, though we intended to help students learn to recognize 
the legitimate applications of whatever repertory they might 
oncounter. Instead, we designed our technical writing course to 
teach students how to respond effectively to a variety of written 
demands from intelligent audiences who, for some specific reason, 
need specific information. 

We have found that professionals tend to have difficulty when 
they are called upon to communicate specialized knowledge to 
intellectual peers in disciplines other than their ovm. Contrary to 
popular belief, most professionals spend as much time and effort 
writing to lay audiences as they do in formal communication with 
CQ^workers. This is especially true outside of academia, where 
modern organizational structures demand extensive reporting both 
up and down managerial ladders. It is the ability to meet such 
demands that we try to develop in our technical writing students. 

This technical writing course is further shaped by our belief 
that a professional's primary asset is the information he or she 
possesses but that such information is of value only when it is 
successfully comriunicated to someone who needs it. Any attempt 
to communicate is potentially frustrating: the nature of the 
information, the predisposition of the audience, the rhetorical 
choices made by the writer--each may militate against successful 
communication. Too many students have managed to evade rather 
than to work through such frustration by exploiting the artificial 
environment typical of composition classes. They have written to 
benevolent and understanding instructors but never to faceless and 
demanding audiences. They have retreated into innocuous topics 
that they know (or think) have the teacher^s sympathy, but they 
have never had to communicate complex ideas that were totally 
unfamiliar to a somewhat hostile audience. Above all, they have 
rarely thought through and defended word choices, sentence 
structures, and organizational design in terms of the impact each 
will have upon the intended audience. 

Because such frustration is the lot of any professional who 
writes, we do not allow students to avoid it within the compo- 
sition classroom; rather, we ask them to reduce that frustration 
for themselves, first through an analysis of root problems and then 
through the development of effective responses to those problems. 
Our assignments are designed to confront students with the range 
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of prohlema commonly posed by an audience, by a body of 
information, and by the lanfiiage itself. Our lectures are intended 
to make students aware of those problems as a potential source of 
frustration, to assist students in their detailed analysis, and to help 
students develop techniques to solve them. Our critical review 
of student writing points out , .n students have successfully 
solved those problemis and indicates when problems persist be- 
cause of student oversight or errors of judgment. The course, then, 
is shaped by our belief that realistic assignments, pragmatic 
advice, and functional criticism best prepare students for the 
situations that will confront them later on as professionals who 
must write. It is from this perspective that the seven assignments 
that comprise the course have been developed. (Additional assign- 
ments may be obtained by writing the author at the Department 
of English, University of Texas at El Paso, El Paso, Texas 79968.) 



The Seven Assignments 

We begin the course by asking students to respond to a letter from 
Mr Gallagher (Figure 1), the somewhat bombastic butnotunrep- 
respntative Director of Personnel and Training for PROINFO, a 
firm that, according to our primary scenario, will come to employ 
most members of the class. From our point of view, this assign- 
ment is diagnostic: requiring no research, it could in theory be 
executed through the employment of skills allegedly mastered 
within the freshman curriculum. For most students, however, it 
is a demanding exercise! they must identify and analyze the 
needs of Mr. Gallagher from the limited data available in his 
letter' they must collect and evaluate data about themselves, 
their 'ambitions, and their expectations; and, above all, they 
must examine the rhetorical options open to them and select 
those that effectively organize and express the information needed 
by Mr. Gallagher. 

Because the letter to Mr. Gallagher is a diagnostic exercise, 
supporting instruction is minimal. In formal lectures we analyze 
typical university assignments and demonstrate through examples 
how students often fall to think through the writing problems 
posed by a given assignment. In discussions we field only those 
questions about Mr. Gallagher's letter that could be asked about 
a real firm- e.g., "Does PROINFO hire part-time workers? 
Questions about length, form, style, and the personal preferences 
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Figure 1, First assignment for all itudtnti (5% of final grade). 
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of instructors are left unanswered, as they could not reasonably 
be asked of Mr. Gallagher or his real life counterparts. This pro- 
cedure induces more than a little frustration, but we intend to 
help students reduce such frustrations as the course progresses. 

Submitted after two class meetings, the letters are evaluated 
according to the impact they would have upon a personnel direc- 
tor such as Mr. Gallagher. We look first for a mastery of mechanics 
because this criterion is often used as an initial sorting device by 
personnel managers. We assume that students have been exposed 
to the **rules" in freshman composition courses; our intent now 
is to demonstrate the pragmatic usefulness of these rules. Equal 
weight is given to the student's selection of infonnation that 
either supports or expands the data already available to Mr. 
Gallagher through the company's application fom. Findly, all 
letters ought to contain a carefully constructed proof structure 
that supports the student's primary assertion: because of back- 
ground, career goals, and expectations, he or she ought to be 
employed by PROINFO. Each criticism is made in terms of why 
a given writing strategy would be unsatisfying to Mr. Gallagher, 

Most students do poorly on this assipiment, but they are not 
penalized heavily since the letter determines only five percent 
of the final grade. Through this assignment, however, we have 
identified patterns of weakness that wUl shape subsequent presen- 
tations; more to the point, students have become more conscious 
of their limitations as writers and of the need for more rigorous 
thought in the process of writing. 

By the time students have responded to Mr. Gallagher's let* 
ter, they will also have chosen either the reseitfch option or 
the PROINFO scenario. For most itudents, the primary set of 
assignments (Figures 2, 4-8) will be an extension of the PROINFO 
scenario initiated by the letter to Mr. Gallagher, Despite the 
failure of many to satisfy Mr. Gallagher, students are assumed 
to have been hired as staff writers by that eternal optimist: Gal^ 
lagher remains confident that they will be able, from their limited 
experience in their individual fields of study, to communicate 
career information of value to high school students and to their 
own academic peers. Mr. Gallagher will, of course, demand that 
they do extensive bibliographical research-he is well aware that 
most undergraduates perceive their eventual careers simplistically 
-but he is confident that with practice they can come to com- 
municate information of value to PROINFO's markets. As 
structors, we hope that our students will respond pragmaticaUy 
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M^ORANDUM 

TOl PROINFO Staff Wrlcgrs 
FROM: Pfojeets Dlreenor 

Wi have exgeuCed a cgntraqt with Ehe Texas Ceuneil of 
Guidance Csunsilori (Collige Divlslen) that Qbll|Atgi us to 
prepare a ggrlii of annoCated blbllegraphles, to be updaced 
annually^ that will ptPvlde career cnunselofs on cellegij 
eafflpusis with seuree materials pertinent to the various 
careir fields open to eellegg graduates, in addition ic 
standard bibliegraphleal Information, each entry should 
centain a brief summary of the kind of infermaclon 
avallabli In each gouree and an evaluation of thaE source's 
strengths and weaknessegi 

TCGC has specified chat these bibl legraphies may 
contain up to fifteen entries and that the sources cited 
caver all aspects of a given field* including (but not 
limited to) educational requlrefflent§» current demand for 
empleyees, national and regional wage scales, adViiaeement 
opporcunities, and current developments in the field. 

Each staff writer 1§ expected to preduce a bibliography 
that li Gomprehenslve* preciiet and compact. 



Figure 2, Second assignme/ ior PROINFO employ eti (10?e of final grade), 
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within this context and in the process add to their store of infor- 
mation about their own future careers. 

Advanced students, on the other hand* are justifiably not 
always enthusi^tie about the PROINFO scenario; for many of 
them, the work is luperfluous, irrelevant, or, in some cases, too 
little too late. These students may elect to undertake individual 
reiearch projects under the supervision of a professor in another 
dep^ment. These projects may take the form of independent 
research or of research in partial fulfillment of the requirements 
for a course. In eveiy case, the outside professor's cooperation Is 
essential, and we have taken specisd pains to inform departments 
that require this writing course about its aims and methods. Each 
participating professor must formally agree to provide the student 
(and our staff) with the necessary technical assistance, including 
both formal and Informal evaluations of the technical content of 
the student*! papers. After we have obtained that consent, we 
permit students to complete a set of assignments that parallel 
those in the PROINFO scenario but directly and progressively 
support their individual research projects. 

The second assignment for students who remain within the 
PROINFO sceneudo (Figure 2) involves one of the services ren- 
dered by the firm and its writers; for students engaged in inde- 
pendent research, the second assignment (Figure 3) comes from 
the participating professors and marks the fomal initiation of 
their research projects. Both PROINFO and the research directors 
ask students to gather and evaluate information upon which 
subsequent work will be based. Both assignments require students 
to identify the problems inherent in that process and to develop 
solutions for them, and both assignments prepare students to 
respond effectively later on as professionais when demands for 
formal or informal bibliopaphies are made. Above all, both 
assignments set for students an audience that they can reasonably 
be expected to serve. Indeed, counselors on ttiis campus have 
requested copies of our students' better efforts, while research 
directors, plagued by student procrastination, have come to 
require annotated bibliographies for other research projects 
under their supervision. These Immediate applications, when 
pointed out to students, enhance their involvement in the assipi- 
ment and provide a credible context for our evaluations of the 
final products, 

The third assignment reflects the fact that the young pro- 
fessional is often asked to review cunrent literature in a field 
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MBJORANDUM 

TOi BtudBnt Concerned 

FROHi Professor Departifient nf 

Yeu are asked to prevlde Ehg EeGhnieal wrUlng 
InstruetQF and ffit^-^and any otheF interested part its-=wl th 
an annotated bibllegraphy ef the sources upan whleh your 
repeareh will depend. In addUlon to standard b Ibl logFfiphlcal 
Information, each entry ihould centaln a brief sunsnary sf 
che kind of InforniaElen available in eaeh sourfie and an 
evaluation ef that source'g itrengEhs and ueaknesie§. 
While this collectlen eannot be eshaLiitive, Ic should enable 
readers ta evaluate che soundness of your preliffllnary 
research^ 



Figure 3. Second assignment for researchers (10% of final grade), 
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for, if nothing else, the convenience of superiors. The request 
foom PROINFO (Figure 4) and a pEffallel request from the re- 
search directors build upon the material collected earlier for 
the annotated bibliographies but address the different needs 
of different audiences: PROINFO is looking to the writer's peers 
as a potential marketj while the research directors intend that the 
review of literature serve not only themselves but professional 
colleagues as welL Student writers, then, face two problems: 
that posed by the information on the subject, information that 
must be collected, understood, condensed, and structured in a way 
that makes clear areai of agreement and disapeement, and that 
posed by an audience who may or may not have preconceived 
ideas on the subject. Students have the resources to solve both 
problems: they are (or can become) experts on the problem 
selected by virtue of focused and extensive readings and they 
should be able to see that scrupulous fairness is demanded by 
their audiences. Students may fail to master the material or 
to present it effectively , but they have once again confronted 
credible and demanding audiences very much like those they 
will face as practicing professionals. 

The fourth and fifth assignments focus on descriptions of 
processes. These assignments de=emphasize the writing of in- 
structions in favor of what can be called operational descriptions 
(though we discuss and encourage the development, in draft, 
of the former as an initial check upon the writer's understanding 
of the process). An exMiination of profession^ writings in a 
variety of settings suggests that most professionals write descrip- 
tions of what was done in order to convince the reader that the 
results of the process under discussion ^e valid, rather than 
merely to instruct the reader in the performance of the process. 
For example, the process we follow in our technical writing 
course will not be adopted by readers of this article unless that 
process is demonstrated through our description to be a valid 
method of instruction. For that reason, the credible description 
of process receives major emphasis in our course, a description 
that may include a set of instructions but one ttiat cannot be 
limited to instructions if it is to be accepted by the reader. 

In the fourth assignment, PROINFO writers confront a some^ 
what skeptical audience with a fully documented description of 
a procedure or activity typical of a given career field (Figure 5); 
researchers, in a parallel assignmenti submit their experimental 
procedures for careful professional scrutiny. Because operational 
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TOi PROINFO Staff Writers 
FKmx Projgets DirfCEqf 

Thg InfprmaElen explosion in all fields has cti?^i^d a 
grpwlng isolatlen afflong gpgciaUsEi aE all levilii as 
speelalipts l#arn men abeuE their ewn narfsw fields^ they 
lege eownand of current toplep In brsader pfofesalgnal areas. 
Our ProdueCi Division sees In such speelallits a putentlal 
market of semt magnlEudtj and 1e has direeEed us to begin a 
pilot progratB to test thl§ market* 

The Prgdycts Dlvislgn envlslens a series of publleatlons 
that would provide speelalists at every level with an over- 
view of current research, recent advances, and eontroyersial 
topics premlngnt In other specialties* This evervlew would 
supply sp#£ilall§ts with two types of Inforfflatieni what Is 
going on in their fields outside of their own specialties 
and what debates^ problems, and theorlRs remain tq he 
explored for mere definitive results* 

The ProdUGCs Division asks that I direct each of you 
to prepare a thsfdugh and fully documented review of current 
literature pertaining to a very specific aspect of your 
*":teregt area In suppert of this pilot prejeet. You are 
also asked to Include an ahstraet with the project- 
All projecEs must he eleared with peraenriel froB the 
ProJeCES Director's office prior to full-scale comffllEfflenE. 



Figure 4, Third assignment for PROINFO employtfS (16% of final grade), 
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IQi FROIHrO Staff Wrltgfi 



FRQHi Ffejeeti Direetar 



A csnpsrcluB sf esnpsnlti hai ^ncsunEersd a problem 



finds in turrit has asked far our assistance In its selutlofli 
The consortium has found that proBpgEtivt Job recruits are 
Intrigued by faecual dtssrlptlons of a flrin's activities 
and devtlopnents^ They havs therefore asked chat we prepare 
eomprehenilye deserlptlons of sueh activities and devtlep^ 
tnents to be mailed Co potential recruits as a flrat step 
in famlllariilni then with the kind of work they ean expect 
to do if they are enpleyedi 

The Products Olvislsn feels that a library of ditalled 
process descriptions would best answer this request. Each 
staff writer Is therefore directed to prepare a fully 
docufliented description of a procedure or activity typical 
of a given career field. Further, a brief bibliography 
should be included as a supplenent- 

Questlons are to be referred to personnel from this 



Figure 5. Fourth assignment for PROINFO employ tei (10% of final padt ). 



office. 
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MBiOR.\HDUM 

TO: PROINFO SCnff Writers 
FROMl PrcJecES DirOLEGf 

nu^itnmyr fuHjHMiHy to our l.:!gt projt-ct h;ip hyen nvef- 
whelnilng jnd has efeatt'd a dt-mAnU for loilew^up rn.nterinl. 
Many of Ehe pqEgntliil fecfuits rgfelving the Initial mailing 
have expressed interej^t In Inf^f views with ccinioftlum 
recrulE^rK. Typleiillyj these rcrrultef^ nfe personnel 
managers whe u^ufilly do not h.ive n strong technical back^ 
ground nnd who, In nny cajje, avo noE Invoivod with rurrent 
developments in ,i fUUd; yoc they nre gxpecEed to talk In 
Hpeclflc t^rmm about Eh# firmg EhGy rt'preyent to puEenEiiil 
emplayees. Tfiu.^ the conif:^ E 1 um hnji n§ked thilt we pfep.ire 
niatgrlais Suitable for oral preientntlon by rei:ruitef^ aM 
chuy discuss the letivltles of their flrnis with prospuct Ivu 
emplnyous , 

The Prpduets Division HErongly refnnimendR tfiiit these 
m.iEt'rials t.ike Ehu form ot operationiil deHeriptlons of 
typiciil activities and include quanElcaEivo d/ita on Etie 
effqetSi resulEs, and/of Impact of sui^h ncEivItles, It has 
fllSQ informed us that Its lithographic fiicilltles /ire now 
fully operational and offer a cnuiplece range of repreduecion 
techniques. 

Each staff writer Is directed to prepare a fully 
doeumenfed operational dgserlption of a suitable acttvityi 
If deserlptlens preparid earlier are compatible with the 
above specif leatlsnSj they may be rtwerkfed. Further 
guidance may be obtained froni the stiff* 



Figure 6, Fifth assignment for PROINFO finployees (15% of final grade), 
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descriptions of such processes me inherently complex tasks, 
we have added one somewhat artificial restriction: studentc 
may not use graphic or tabular aids in their presentations unleis 
absolutely necessary, by which we mean situations wherein the 
instructor and /or the reseMch director cmnot put into words 
certain information that, therefore, must be presented through 
tables or illustrations. Supported by lectures, textbook, and 
staff, the student is challenged to produce a '*word picture" 
that will infonn the reader about a selected activity or technique. 

The fifth assignment (Figure 6) allows students to recognize 
and avoid the pitfalls Into which they may have stumbled in 
their first attempts to write operational descriptions. Students 
are now asked to make full use of paphic aids In tiieir presen- 
tations; we also speciftr that these presentations be delivered 
orally. Finally, we add a new element to the audience: the pro- 
fessor or recruiter interposed between the writer and the ultimate 
audience. Such twoJevel audiences me a fact of life for most 
professionids. The editors of this anthology, for example, initially 
read this paper from a perspective quite different from that 
of the instructors who now turn to this book for ideas to use in 
dfveloping their own courses; yet the judgment of the editors 
was cmcial to the dissemination of our methodology. In setting 
such an assignment, then, we attempt to refine tiie students' 
ability to present credible operationid descriptions while affording 
them opportunities to experiment with the techniques of oral 
and graphic presentation. Our primary goal, however, is to make 
students even more conscious of the complex audiences that will 
f Ace them as profession's. 

Although complete in themselves, the preceding assignments 
support the student's response to the sixth assignment, PROINFO's 
request for a comprehensive career information packet (Figure 7) 
or the requests of the research directors for a compilation of 
research findings. As a check upon the writer's progress toward 
that product, PROINFO requires a proposal drafted under its 
supemsion (Figure 8); the research directors make a similar 
request. These proposals are presented orally to the writer's peers 
and are revised and approved by them before they are submitted 
to the appropriate supervisors for the final go-ahead. Neither the 
career packet nor the research report ne«d be exhaustive-no 
one can do an exhaustive study every time, and for most of 
our students, this is one of those times'-but the writer must 
in the proposal define a need for the information to be presented 



16 



Lawrence J. Johnson 



TO? PIDIHFO itaff Writers 

FROf: Projects DlEieter ' 

The Unlvifslty ef Texas mt El Pass has eenEraeEed us 
to prepare, as a pilot prejeeE, a series ef epmprehf nalvt 
carevF InformaEion packets far use by deparcmeneal advisors, 
the placifflenE effieei graduatlni s^nierSi ^nd echer students 
enrolled or plinnlng Ee enroll In prdfessienal or preprefes- 
sional curricula. 

It is ineended that each paekec present both an overview 
of the field and a detailed analysis of one iubares; it 
should Include a sampling of current techniques, re§eareh, 
and esnEroversles. The overview should provide the feeder 
with informaElqn about employer expectationii wa|ep, 
advaneement opportunlEies, and other background* All facEa 
must be full^^ docuntenEed to aid further investigations by 
readers^ An inforfflatlen abstract must be prepared tor our 
records^ 

You are reminded that total obJecElvity is parainount 
and that CQncluslons should be drawn only as warranted by 
the facts put forth in your presentaElon, You are also 
reminded that the packet must be an organiied whole^ deaplEe 
Ehe div^rslEy of Itg csntents. You art fncouraied to work 
with maEerials alreadv collected, but additional inforftatlon 
will Inevitably be needed, as will a carefully thought-^QuE 
and appropriate forsaCi 



Figure 7« Sixth assignnfitnt for PROINFO tmployeei (35% of final grade). 
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MBIORANDUH 

TOi FROINFO Staff Wrlttri 
FRCHi Pfojeets Directer 

PFtllfllnary work on the UnlverslEy of Texa§ at El 
Page pFojecE has reached the pelnt whert this office fegl§ 
Chat an interchange of idegi la apprpprlace. Thus aeveral 
weekly wprkshsps have been scheduled fer the preatntatlsn 
and critique sf pfeliftlnary pfqpaaals fer career Inferfniitisn 
packet a. 

Each writer ii directed to prepare and deliver orally 
a five^minuee deaeriptlen Qf-* the dlrectlen his sr her 
research is taking and the final product that will result 
Irsfn that research. It is Iffiperative that each writer 
Justify the use of FROINFO time and resnurees, thrsugh that 
description^ as manaiefflint audltsrs are again among us- 

In addition* each staff writer vUl partielpate In 
these workshops through brief, written erlElquep of the 
presentatloni made by five eelleagues; each critique should 
point syt the strengths and weaknegggs of a proposal and 
will be forwarded to the writer mak^h^ the presentation. 

Please note that while a presentiatlon outlines a 
tentative approaeh to the subjict* it should nevertheless 
t carefully worked out. Information dense, and clearly 
written. This office will review the revised versions of 
these proposals within a Meek after their submission. 



Figure 8. Seventh assignment for PROINFQ employees (10% of final grade), 
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and demonstrate that this need is answered by the infonnation 
presented. Each work iubmitted to PROINFO or to a research 
director is judged on its own merits, which stem from the effec- 
tiveness of the work as a response to a clearly defined need on 
the part of an equally well-defined audience. When students 
can formulate such definitions and shape their writing accordingly, 
they have taken a significant step toward becoming effective 
writers. 



Classroom Tactics 

Each of the seven assignments in this course challenges students to 
make informed decisions about audience, information ^ and writing 
techniques; the instruction that we offer in support of those 
assignments does not prescribe those decisions but rather describes 
ways in which they can be effectively made. In our lectures we 
outline a variety of approaches that students may use in tiie 
analysis of an audience; we examine various ways in which they 
might collect and assemble infonnation needed by an audience; 
and we attempt to make them aware of the range of rhetorical 
options to be considered in presenting the information they 
have assembled. In addition, our lectures place each assignment 
within a variety of professional contexts, describing various 
formal and infonnal analogues, so that students can better ap- 
preciate the potential applications of the skills they are exercising 
and developing during the course. 

The lectures in support of the second assignment— the annotated 
bibliopaphies^re typical. Because the student's reaction to a 
bibliography has been shaped by the almost totally fonnal require- 
ments of freshman composition courses, we begin by discussing 
the uses to which bibliographies can be put. In so doing, we help 
students identify the range of resources available to them in the 
execution of this project. As they begin to see that they and their 
colleagues are easily accessible, walking biblio^aphies and that 
the appwatuses employed by bibliopaphical works provide 
convenient access to the infonnation that they need, they come 
to understand more about their own purposes in preparing bib= 
liographies for the use of others. 

But data collection is only a part of their work: computer 
bibliopaphies notwithstanding, most bibliopaphers reduce their 
collections to those resources most appropriate to a given audience 
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and its needs, We dlscuii in lecturei wnd small groups how this 
might be done, paying specif attention to Judgments about the 
relative quality, avmlability, usefulness, md timeliness of each 
work, Inasmuch as the annotations required of students are in 
part evduative, this portion of the lectures encourages them to 
articulate how each potential entry meets or does not meet 
the criteria they are establishing. 

Having been advised on the collection and preliminary eval- 
uation of resources, students are ready to turn to the presentation 
of infonnation. Recognizing that there ^e as many style sheets 
as thert are professionsi we ask each student to identify the 
one most commonly used in his or her field and to master its 
intricacies by using it in all work done in the coutie; we look, in 
our evaluations of a student^s work, for a powing command of 
the appropriate style sheet* At the same time, we make an effort 
to explain the functions of such forms, demonstrating how they 
facilitate the audience's use of the information presented through 
them.. Because there is considerable resistance against the use of 
these forms, our explanations must be a persistent and important 
part of subsequent lectures* 

More to the point, however, we discuss various techniques 
of presentation that are avdlable for use by writers in the pro- 
fessions. Our intent here is to show how such techniques can 
be "invented" by the writer and then evaluated for their use- 
fulness and appropriateness in a given context. We ipecify no one 
structure, sequence, or format for any project; instead, we ask 
students to identify and employ those that effectively set forth 
the information needed by the audience. We attempt to demon- 
strate that what is clearly required in one situation may be clearly 
inappropriate in another, and that the writer is accountable for 
these decisions. 

Finally, the consequences of such decision-makihg are brought 
home through the examination of student writing fi^om previous 
semesters. We concentrate first on a writer's failures and their 
consequences for the reader: students, now functioning as the 
audience, can often deduce what the writer intended to do, but 
they can also appreciate, from their own difficulties with the 
text, the problems that the writers failed to solve. From this 
critique we move to a discussion of how the writer might better 
have sensed the reader. These critiques prepare students for the 
objective analysis of their own drafts prior to final typing and 
submission. 
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We also use small poup work to encourage the critical analysis 
of work in draft. Here students, having prepared rough drafts, 
are called upon to analyze the effectiveness of one another's 
efforts, Experience in poup work is especially important in 
the technical writing classroom because cooperative efforts^ 
almost inevitable in the profession^ world, have been implicitly 
discouraged by the operations of most college classes. This co- 
operation grows slowly, and it must be carefully supervised to 
ensure productivity; but its vdue is inestimable because it allows 
students to test and validate for themselves the information 
presented in lectures as they work towards the improvement of 
their own drafts. 

The annotated bibliopaphiesj like the other assignments, are 
not difficult to evaluate: those for the research projects are 
aimedj in part^ at the staff, though they must primarily serve 
the research directors; the bibliographies written for PROINFO are 
immediately appreciated by the instructor who, like the career 
counselors, can make use of them in counseling future students. 
Again, we pay careful attention to the mastery of mechanics 
since enrors interfere with the presentation of infonnation and 
often influence the reader unfavorably, We watch for complete^ 
ness: parallel assignments from students working for PROINFO 
provide a standard of completeness for career bibliopaphies, 
while the evaluations of the research directors provide a functional 
measure of rnmpleteness for research bibliographies. Annotations 
are evaluated for clarity and for the assistance they provide 
readers; criticism of the annotations is expressed through ques- 
tions that the instructor can reasonably ask but that were left 
unanswered by those annotations, The apparatuses employed 
by each writer are examined first for consistency and then for 
effectiveness: if the instructor can identify a structure that has 
demonstrably peater usefulness for the audience, then the stu- 
dent's selection has been faulty. We believe it to be vitally impor- 
tant that each criticism be functional, that it be understood in 
terms of the damage done by the item criticized. With each 
criticism^ however, the instructor should be able to suggest an 
alternative that is demonstrably more effective. In a course such 
as this, the assignments, the lectures, and the evaluations must 
be pragmatic if they are to enhance the student's writing in 
the future. 

On the whole, this is a difficult course. The workload is heavy, 
especially in the first half of the semester during which the second. 
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third, fourth, and fifth assignments fall due at two-week intervals; 
but the sequence is designed to concentrate most of the biblio- 
graphical research in the early part of the semester instead of 
at the end, the time when papers and projects in other courses 
tend to fall due. The memos defining each assignment require 
interpretation: they are not models of style, but they do set the 
tasks in generalizations typical of many supervisor. The lectures 
are not prescriptive^ but neither is the assistance or instruction 
that young professionEds receive on the job" students must learn 
to take advice without relying slavishly on it. Finally, the p iding 
is rigorous, if not harsh: fewer than twenty percent of the students 
earn paasing pades on the first assignment, for example, but only 
that percentage of the students have written letters that w^ould 
not elicit an even harsher judgment-^^'Don't call u^^ we'll call 
you!*'=from a personnel manager looking for competent young 
professionals* We represent th« last opportunity for students to 
make mistakes and to learn from them without paying the high 
price of failure exacted in the professional world, and we would 
be doing students a disservice if we did not exercise and infom 
their abUities as writers in a way that reflects as closely as possible 
their employment in the profession^ world. This couMe attempts 
to make the most of this instructional opportunity and to sen^e 
the very real, if sometimes unappreciated, needs of our students. 
We believe that it succeeds. 



2 The Case Method: Bridging 
the Gap between Engineering 
Student and Professional 



Ben F, Baiton and Miirthalee S. Barton 
The University of Michigan 

To bridgt? the gap between the classroom and the world of the 
professional is one objective of technical cornmunication courses. 
For students with work experiunce this objective poses few 
problems. For others, however, the problems, audiences, and 
communication needs of professionals are remote, A case method 
that encourages students to analyse open-ended problems, to 
adapt to audience needs, and to practice team writing is one way 
to reach these students. 

As a means of preparing students for professionaJ practice, the 
case method has a long history. Originating in the fields of law 
and medicine, it has for some time been a staple pedagogical tool 
in modern business.- The last decade has witnessed its successful 
extension to other fields^ such as engineering,^ For teachers of 
technical communication trying to bridge the gap between stu- 
dent and professionali the method would appear to hold promise; 
yet J as a review of the literature shows, that promise is largely 
unfulfilled.^ 

Here we examine the case method as a tool for addressing some 
of the problems encountered in teaching a course in technical 
communication. We turn first to a description of the course and 
some of the associated problems. We then describe the basic 
features of the particular case method used^the choice of case 
problem, the resources made available to students, and the com- 
munication tasks and exercises assigned, finally, we describe 
advantages and disadvantages of the method and potentially useful 
vmants. 

The Course and Its Problems 

We teach a senior-level, multisectioned course in technical and 
profesiional communication in the College of Engineering of the 
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University of Michigan. The course objective is to train engineering 
students with a wide variety of specializations to write profes- 
sional reports that are instrumentally u> -ful for diverse audiences 
in organizations/^ Course aa^ignments aerate technical conv 
munications in which problems are fori dated and solutions 
advocated for such audiences. 

For a few of our students, these assiR inents pose no special 
difficulty. These students have already worked professionally and 
need only select from their files reports that they can adapt for 
purposes of the course. In contrast, most of our students have not 
had professional experience and have not written reports that have 
instrumental value in actual organizations. They are required, 
therefore, to devise reports for imagined audiences, aiid typically 
they have difficulty doing so. Difficulties arise in handling organi- 
zation, in treating technical issues, or, because of their interre^ 
latedness, in both.^ 

Such difficulties arise largely because these students misconceive 
the role of the professional engineers n^lsconception that is 
reinforced when they cling to the role they are accustomed to 
playing, that of the engineering student. B'or there are radical 
differences between the two roles^ifferences that lie largely in 
the nature of the audience, purpose, and problems addressed by 
students and professionals.^ That is, students write for a single, 
authoritative audience^the professor--to demonstrate a mastety 
of subject matter. They tend to treat problems that are tutorial in 
nature=that is, preformulated and formal, or context-impoverished 
problems with predetermined solutions. Professionals, on the 
other hand, write for multiple, diverse audiences— some more 
knowledgeable than they, some less. Moreover, they write largely 
for instrumental rather than for informative punDoses; that is, 
their primary goal is to accomplish something for the organization 
to which they belong. Unlike students, they tend to treat prob- 
lems that are open-ended and ilWefined, occur in a rich context, 
and are amenable only to provisional solution. 

But students misconceive more than the professional role in its 
relation to the communication process; they also misconstrue the 
general nature of technical communication itself. Specifically, 
their view of the technical communication of engineers is overly 
nairtow- Technical communication is thought to take place after 
a technical problem has been solved* to be an ''art" concerned 
largely with matters of arrangement and style. In short, students 
are unaware that communication, like engineering, is a jrocess^ 
mediating between perceived need and desired effect. Thus, they 
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are largely unaware of the transactional character of technical 
communication. These misconceptions are, unfortunately, rein- 
forced when students are asked to report on engineering problems 

thai havi: dready been ionnuiatud and ^.ulvod. 

The Case Method as Solution 

Our awareness of these misconceptions led us to seek an approach 
that would exploit the fact that the arts of engineering and com- 
munication are, in fact, inseparable activities--activities that share 
such critical features as a problem-solving methodology and a 
common goal of product instrumentality. Specifically, we sought 
to confront ineKperienced students with a set of carefully metered 
demands for defining, solving, and reporting an authentic engi- 
neering problem within an organizational context. This objective 
led us to develop the case method discussed below. Our discussion 
focuses on one variant of the case method-^the use of the case 
by students in a section of the technical and professional com- 
munication course described earlier. 

Three criteria underlay our choice of case problem, namely, 
that the problem be "real,'' of general interest, and of circum^ 
scribed difficulty. Most important, we sought an authentic prob- 
lems-one that would represent problems typically encountered 
in practice by entry-level engineers, Seccnd, we wanted a problem 
that could be handled without a deep understanding of concepts 
peculiar to any one engineering specialization, a problem that 
would permit a focus on the structural paradigm underlying all 
engineering specializations as well as rhetoric itself, i.e., the 
problem-solving methodology.^ Third, we desired a problem 
that could be treated adequately in a one-term, technical com- 
munication course and that would not divert students from 
rhetorical issues. While many suitable problems exist, our initial 
case involves the choice of fire-warning systems for subdivision 
homes being planned by a hypothetical construction company. 

Case Resources 

The following resources are available to students working on 
the case problem. 

The casebook. The nature of the materials provided in the case- 
book is suggested by its contents (Figure 1). Section 1, the intro- 
duction to the casebook, orients students to the case method. 
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Section 2, Description of the Bellevue Construction Company, 
describes the nature of the firm's business and its general method 
of operation. An organization chart of the firm is provided, 
and the rdsponsibilities of its various orgaiiik.aLiana] uumpunents 
are clarified. Further, Section 2 positions casebook users within 
the organization andlgives them specific roles within the project. 
The communication demands that arise in carrying out the project 
constitute the rationale for the sequence of five increasingly 
complex communication tasks set out in Section 3. (A represent 
tative task of intermediate complexity is presented later in this 
paper.) Other materials useful in completing the assignments 
are provided in the casebook appendices: selected bibliographies 
of nontechnical and technical references, selected lists of organi- 
zations, agencies, and manufacturers, worksheets for characterizing 
smoke and heat detectors^ and selected articles and brochures on 
fire-warning equipment. 

Class handouts. Students are provided periodically with supple- 
mental class handouts. Some of these may eventually be placed on 
library reserve or incorporated into a later version of the casebook. 
Occasionally, these materials update technical information already 
in the hands of students.^ More often, handouts take the form of 
exercise sheets used to clarify rhetorical issues, (Two sample 
exercises are presented later in this paper.) 

Materials on library reserve. Other resor rce materials=not 
included in the casebook because of their bulk or proprietary 
nature, for example-^e placed on library reserve. These materials 
supplement those in the casebook and include additional articles 
and reports, codes and standards, manufacturers' brochures and 
specification sheets. 

Other reBources. In addition to materials in ha_nd and on library 
reserve, the general resources of the library are available to stu- 
dents* To facilitate the exploitation of library resources, students 
attend two orientation lectures early in the temi. The first, de- 
livered by a professional librarian, provides a general introduction 
to methods and tools for Information retrieval. The second deals 
with specific resources relevant to the case problem, for example, 
how to locate case-related materials such as building codes. The 
lecture also initiates students into the art of computarized search, 
using keywords drawn from the case problem. More importantly, 
perhaps, the reference librarian serves as an important consultant 
to students throughout the term* Students are also informed 
about other consultative resources available in the community. 
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for example, manufacturers' representatives, building inspectors, 
and pereonnel with local building firms. ^ 

These resources are more than adequate to complete the case 
assignment. Using them, students gain direct experience in infor-= 
mation accessing; at the same time, the case method ensures that 
demands for accessing needed information are not excessive. 
Armed with information largely assembled by ttie instructor, 
students are freed to focus on the assimilation, evaluation, and 
arrangement of the information for given rhetorical purposes. 
These rhetorical purposes are delineated in the following section. 

Case Tasks and Class Exercises 

The casebook calls for the completion of five increasingly complex 
communication tasks. The first is the preparation of a relatively 
simple letter of inquiry requesting needed information about a 
specific smoke detector; the last calls for a comprehensive, formal 
report. With the ejcception of the final report, students are given 
optional topics for each communication task- A task of inter- 
mediate complexity is given below. The most convincing student 
response developed three main reasons for using smoke rather 
than heat detectors: the exclusive use of heat detectors violates 
codes; heat detectors eure ineffective, e.g., slow, in responding to 
the common '-smoky'' fire; an effective system incorporating 
only heat detectors would, in fact, be too costly . 

L. L, Nehru, Head of Purchasing, has forwarded (in Memo^ 
randum W.23, dated 17 September 1980 and addressed to Y. S, 
Amed, Head of Engineering) the cost quotations on selected 
smoke^detector units requested by Mr. Amed in Memorandum 
dated 9 September 1980, In his memorandum, Mr, Nehru 
notes the widespread availability of relatively inexpensive heat 
detectors. Further, the memorandum suggests that as an economy 
measure heat detection be Ubed exclusively in the flre-warning 
systems of Woodview Subdivision. Mr. Amed has delegated you 
to respond to this memorandum. 

Complementing the formal case tasks is a series of exercises^- 
some done individually outside of class, some done in class work- 
shops. These exercises introduce, illustrate, and provide practice in 
specific rhetorical skills. An exercise used in a class workshop early 
in the term follows. It is desipied to familiarize students with 
the hypothetical organization of the case company and to give 
them practice in identifying audiences. 
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You are an entry-ievel staff engineer working for Y. S, Amed, 
Head of Engineering at the Bellevue Construction Company. (See 
pages 5 to 8 of the casebook for a chart of the company organiza- 
tion and a description of thf? rf^sponsibilltirs of it^^ various ort;ani- 
zational components,) Your current assignment involves the 
design of fire=warning systems for 140 homes to be built next 
year in Woodview Subdivision, 

At a recent staff meeting, B. N, O'Neal, Head of Marketing, 
reported that sales personnel have noted widespread public 
debate about the radiation hazard posted by ionization smoke 
detectors. He suggested, therefore, that such detectors not be 
used in Woodview Subdivision, After staff discussion, J. L. 
Bonet, President of Bellevue, requested a formal opinion from 
Engineering (In follow-up Memorandum dated 30 Septem^ 

ber 1980). Mr. Amed has delegated you to prepare a responding 
memorandum. 

Identify (nRnits and roles) and briefly explain the audiences 
for your memorandum: primary audiences i those who make 
decisions or act on the basis of the information a report contains), 
secondary audiences (those who are affected by the decisions 
and actions), and immediate audiences (those who route the 
report or transmit the information a report contains). 

The exercise shown below gives students experience with heuristic 
procedures for the retrieval of information, sensitizes them to the 
conventions of referencing, and familiarizes them with the recent 
Uterature on the case problem, (It also provides a convenient 
means for updating the instructor's case bibliography,) 

You have heard two lectures by a reference librarian in which 
heuristics for information retrieval were described. Your assign- 
ment is to use these heuristics to identify three information 
sources related to the case topic and dated after December 1, 
1979=the approximate cut-off date for the bibliography on 
pages 23 to 29 of the casebook. Complete and submit the at- 
tached flow diagram, thereby detailing the steps taken in locating 
one of your sources. Describe, in the space provided, special 
problems you encountered. 

In addition, prepare and submit two sets of bibliographic 
entries for the three sources. The format of the first should 
conform to standard practice in the field of your engineering 
specialization, (Electrical engineers, for example, should follow 
the format delineated in the appropriate insue of the Proceedings 
of the IEEE.) If necessary, consult membera of the faculty in 
your engineering specialization to determine the appropriate 
standard in your field. In the second, adopt the format used 
at the Bellevue Construction Company and shown in the case- 
book bibliography. Clearly identify the standard used to prepare 
each set. 
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An Evaluation of the Case Method 

The case method permits a carefully controlled simulation of 
professional activity in a one-term, technical communication 
course. In particular, students are provided the basic information 
to fulfill, in a professional manner, a carefully circumscribed 
aisignment. An organisational context similar to those typically 
given to entry-level engineers is provided for the assignment. 
Students participate in all phases of the professional communi- 
cation activity, from problem formulation and information 
accessing to editing the final report. At the same time, the assign- 
ment is feasible because demands for certain time-consuming 
phasei of professional activity---for example, information accessing 
—are moderated. Though students are encouraged to exploit 
information from a wide vwciety of sources, and are given help 
in doing so, much of the needed information is conveniently 
available in the case materials assembled by the instructor, 

A case provides a unifying theme for a course in technical 
communication because the case assignment is itself coherent. 
Moreoverj the case can be closely tied to the fomial instruction 
in the course through a sequence of communication tasks and 
complementing exercises- The unifying effect of the case easUy 
compensates for the initial in^^estment that students must make 
to master the technical matter on which the case is based. 

One frequently cited advmtage of the case method is its capacity 
to heighten the perceived relevance of course work and thus to 
increase student motivation. In the words of G. H. Flammer, **One 
of the biggest benefits realized from case studies is student per- 
ception of the reality of problems and the relevance to his or her 
imminent professional practice. Perceived relevance is a strong 
motivator."^^ Furthermore, students perceive formal instruction 
in a communication course as more relevant when it is tied to the 
subject matter of a common case assignment. For students in a 
traditional communication course, the technical matter used to 
illustrate a given rhetorical principle is often of little Interest— 
indeed, it is often an impediment to learning. On the other hand, 
students working on a case assignment find the materids used to 
illustrate rhetorical principles of interest both technically Bnd 
rhetorically. 

Another advantage of the case method is its adaptebillty to 
other pedagogical methods for introducing students to profes- 
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sional practices. In fact, the case method may serve to anhance the 
effectiveness of those methods. Consider the interview visit-^ 
tactic that introduces questions of how, why, and for whom 
reports are written in organizations. The key ingredient is, again, 
perceived relevance, and the case assignment adds just that in' 
gredient. A visit to, say, a local architectural engineering firm has 
immediate instrumental value for the student who must write a 
report specifying the details of placement and installation costs of 
smoke detectors.^^ The case method is equally adaptable to role 
playing--another pedagogical tool that bridges the gap between 
student and professional. Class members, for example, assume 
the roles of various professionals in the Bellevue Construction 
Company during question-and-answer periods following technical 
briefings by students. 

The case method also provides opportunities for students to 
gain experience in team writing---a common mode of professional 
communication. Small groups^-typically three to five students— 
may collaborate in writing the final, formal report. Such a collab- 
orative effort might be required by the instructor but has to date 
been undertaken in our classes only by students who volunteered 
and who, we should add, were strongly disposed to accept the 
challenge. Professionals, however, often must collaborate in the 
producticn of reports, yet oppartunities to master the special 
skills needed to participate in team writing occur infrequently in 
the toaditional cm^iculum. The opportunity to develop skills in 
team writing has, in fact, been cited by several students aa the 
single most worthwhile experience gained from work on the 
case assignment. 

Perhaps the most gratifying advantage is that the case method 
directly addresses student misconceptions about the nature of 
the communication activity of professionals. Specifically, tlie case 
method breaks down the false dichotomy between the technical 
and the rhetorical. iMoreover, the case may provide the most 
viable means available for effecting the cooperation between 
technical and rhetoric staffs that is so widely advocated in the 
literature. That is, collaboratively-generated case materials 
can be used effectively in technical communication courses 
without the sustained involvement of the technical faculty. 

Two disadvantages of the case method arise when, as in the 
example discussed here, a case problem is assigned to all students 
in a class. Although numerous benefits accrue from sharing a 
substantial body of knowledge, there is an attendant cost because 
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the class cannot serve as the diverse audience typically addressed 
by a professional report. Students working on a common case 
assignment understandably find it difficult to adopt the perspec^ 
tive of readers largely unfamiliar with the subject=-aii important 
aspect of the diverse audiences in organizations. In other respects, 
however, students familiar with the subject matter of a report are 
far more effective critics. A second and perhaps more serious 
disadvantage is that students cannot choose their own communis 
cation topics, as some might well prefer. Admittedly, they may 
choose within a limited range of topics, but they cannot usually 
draw directly on the subject matter of their particular engineering 
specializations. This limitation can be reduced by developing 
cases for specific disciplines, and we are, in fact: now assembling 
materials for several such cases. The problem of ovar^rescricticn 
can also be alleviated by adopting some of the methods described 
below. 

While we have focused on a specific variant of the case method, 
one of the chief advantages of the method is, In fact, its flexibility. 
In another variant, for example, the case method was followed 
—in an otherwise conventionally taught class— by a gro^p of 
students who desired experience in team writing. In another 
conventionally taught class, the method was used to introduce 
engineering methodology to one nonengineering student. 

Clearly, many other variants of the basic method are possible. 
One particularly promising strategy is to introduce the case at the 
underclass level, m especially appropriate strategy because under- 
class students almost assuredly do not have professional or design/ 
project experience. Moreover, they have little discipline-specific 
knowledge on which to draw for reports. Thus the case method 
introduces such students to the problem'Solving methodology 
underlying the ^s of both engineering anc communication. 

In other variants, formal assignments might not be limited to 
a given case problem. One might, for example, use a case as the 
basis for several assignments early in the tenn; students could later 
report on problems of their own choice. Moreover, the case may 
be a valuable instructional resource even if it is never used as the 
basis for fomal assignments. That is, the use of case materials may 
be justified if only to provide a unified set of examples-including 
model reports by past students-^that helps students understand 
the various and complex features of authentic communication 
problems, Such is, in fact, the fate we envision for old casebooks. 
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Notes 



1. For a brief history of the case ineUiod, D, Utila, ''The Case: 
Milieu and Method/' The Journaf ;jf Business CommunicQtion 8 no 4 
(Sumnier 1971): 29-35. 

2. The February Idll mue ot Engineering Education iBatme^ 
articles reporting successfui uses of the case method in engineering courses. 
The growing number of cases availabie indirectly attests to the perceived 
promise of the method. Two collections of engineering cases have already 
been published: H. 0, Fuchs and R. F. Steidel, eds., Ten Cases in Engineering 
Design (London: Longman, 1973j and H. Vesper, Engineers at Work: A 
Casebook (Boston: Houghton Mifflin^ 1975). Further, the Engineering Case 
Library of the American Society for En|ineering Education (ASEE) includes 
several hundred cases ranging over diverse disciplines, 

3. R. Hays notes the unfulfilled promise of the case method in his 
article, "Case Problems Improve Tech Writing Courses and Seminars," Joums/ 
of Technical Writing and Communication 6, no. 4 (1976): 293-98. Hays then 
describes an important first step In bringing the case method to technical 
communication courses. In his approach, the case problem is an exercis? 
which "can be a handout of from one to four single-spaced pages. The first 
paragraph or two of the handout will tell the students or trainees how to 
do the assignment. The rest of the handout will be data=statements of 
facts, quotations, lists of figures, short tables, and citations of opinion , , . 
randomly listed, stated in fragments, and sprinkled with mechanical errors.** 
Students are asked to organise tht data, eliminate irrelevaneies, invent missing 
data, and write a report for submission within a few days. 

4. The course was developed by J. C. Mathes and D. W. Stevenson of the 
University of Michigan, and their book. Designing Technical Reports: Writing 
for Audiences in Organimtions (Indianapolis: Bobbs-Merrill, 1976), is the 
basic text for the course. 

5. For an overview of difflculties students encounter when required to 
simulate an organizational context, see P, R. Klaver, ''Writing as Engineers 
and Writing in Class: Simulation as Solution and ftfoblem," in Technical 
and ProfesBional Communication: Teaching in the Two-Year College, Four- 
Year College, Professional School, ed. T. M, Sawyer (Ann Arbor, 'Mich.: 
Professlonaj Communication Press, 1977), pp. 155^66. For a discussion of 
the difficulties students encounter when required to formulate and articulate 
a suitable technical problem, see B. F. Barton and M. S. sarton, ^'Toward 
Teaching a New Engineering Professionalism: A Joint Instructional Effort 
in Technical Design and Communication,*' in Technical and FrofeBsional 
Communicstion, pp. 119-28. 

6. Our diiCU^ion of the distinction between student and professional on 
the basis of audience and purpose draws heavily on chapters 1 and 2, Mathes 
and Stevenson, Designing Techniaal Reports, 

7. Fur relevant sehplarship on the treatment of the rhetorical act as 
problem iolution, ste, for example, R. E. Young, A. L. Becker, and K. L. 
Pike, RhBtork: Discovery and Change (New York: Harcourt Brace & World, 
1970), especially chapter 5. 
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8. These technical handouU are often generated by students and, at 
times, have unaHpected uses. Last term, for example, a student brought in 
an article that projected a significant advance in smoke^detcctor technology , 
the then^impending commercial availability of low^ost, high ^performance, 
integrated circuits for smoke detectors. Though the article described a tech- 
nology that could not be exploited in the case assignment because of time 
constraints, it served to illustrate dramatically the provisional character of 
solutions to engineering problems. 

9. Though we have not done so to date, appropriate outside resource 
persons might well be invited to participate formally in a technical communis 
cation course using the case method. We note in passing, however, that 
numerous enterprising students have interviewed widely among the available 
consultative resources. 

10, The taxonomy of report audiences adopted in this exercise is taken 
from Mathes and Stevenson, Designing Technical Reports, For an extended 
discussion of the three types of audiences (priman^, secondary, and immediate), 
see pp, 21-22. 

11, ''The Case Study: Exercise in Simulation,'' Engineering Education 
67, no. S (February 1977): 372. The role of cases in increasing student 
motivation is more fully discussed by Flammer in "Applied Motivation=A 
Missing Role in Teaching," Engineering Education 62, no. 6 (March 1972): 
519-22. See also H. 0. Fuchs, '"On Kindling Flames with Cases," Engineering 
Education 64 (March 1974): 412-lS. Both Flammer and Fuchs base their 
claims on experiences with case problems In technical courses; however, 
their basic point has general applicability, 

12. Perceived relevance is clearly the basis for the injunction of J, C. 
Mathes and D. W. Stevenson that the student -^arrange an interview with 
someone whose discipline and role are similar to those for which the student 
is preparing.*' See Designing Technicai ReportB: Teacher's Manual (Indian- 
apolis: Bobbs^Merrill, 1976), p. 15. A similar injunction is offered by J. 
Halpern, whose experiences with the interview technique an reported in 
-'Interviewing in Business and Indust^: An Effective Way to Introduce 
Purpose and Audience to Students of Technicai Writing^' in Sawyer's Tech- 
nical and Professional Communication, pp. 139-54. An interview on the case 
assignment satisfies their injunction, in that a typical visit involves contact 
with an entry 4evel engineer, Tnus, a case intervit^w has the kind of perceived 
relevance and general instrumental value sought by the above commentators 
in addition to the immediate instrumental value noted above. We mention in 
passing that interviews with professionals in other roles, e.g., managers or 
executives, may yield further insight into the problems of communicating 
effectively with diverse audiences. 

13. Sawyer's anthology alone contains four articles dealing with & single 
approach to cooperation oetween technical and rhetorical faculty-^that is, 
team teaching. 
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3 Cummunication Strategy 
in Pi'ofessional V/riting: 
Teaching a Rhetorical Case 



Linda S. Flower 
Caniegie-Mellon University 

The communication strategy required by writers in their pro- 
fessional lives is not the same as the paper-writing strategies 
acquired at schooL A technical writing course that focuses on 
communication strategy, especially through the use of the rhc^ 
torical case, provides students with compelling reasons to write, 
audiences that need to know, and meaningful roles as writers. 



Most of us who teach professionEil writing face a peculiar problem 
=not only are we trying to figure out how best to teach our subject, 
we are still trying to define it. For years teachers of technical 
writing have debated that app^ently unanswerable queition: What 
characteristics distinguish technical writing from the kinds of 
writing traditionally taught in composition classes?* It might help 
to chajige the question, rnstead of examining the product, perhaps 
we should study the writer, asking instead, "What skills do pro- 
fessionally effective writers-^whatever their jobs=need?" The 
purpose of this discussion^ then, is threefold. First, I suggest that 
the foremost goal of a professional writing course is to teach 
studenta to develop b. communication strategy , Secondly, I conapare 
the conimunication strategy that professionals need to the paper- 
writing strategies that students normally acquire in school. Do 
these two seta of skills match? Are we, in fact, preparing itudents 
for the writing they will do in their professional lives? Finally, I 
look at some of the ways we can teach communication strate^j 
with special emphasis on the rhetorical case. 

Writing in Professional Life 

English teachers sometimes treat technical or business writing as 
a set of quite specialized skills needed by -'other people "---by 
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angineerii mmagers, lawytrs, or iclentists-^people who have 
^•technical things" to say. In fact, profession^ writing is the 
writing all of us do after wa leave schooL The fonnat may indeed 
vBjy among profeisions, but whetoer we are In a research and 
development lab, a marketing groups or a university department, 
our reportSj propoiali, and memos to colleaguti bib all profes* 
sional writing with an importmt feature in common: unlike school 
writing, they were generated by an authentic piu^oie and written 
to communicate infomiation m audience doesn't know, but 
shoiild. Writers in the professioni write because they need to make 
something happen. 

Effeotive writeri in the professions get proposes funded, 
convince colleagues to act, enable reader to understemd the point 
and value of their ideas. My hypothesis here is that ^e criticfd skill 
behind effective profesalond writing is the ability to develop a 
communication steategy that makei those tiilnp happen. We 
may at first be suspicious of strategy in writing because of its 
association in classicd rhetoric with tiie wet of lophistey and 
persuasion by any mems. However, unlike a debate strategem, 
which works on an "I win/you lose'' premise, communication 
itrategy is a mutual affmr between writer md readers. Write]^ 
in the professions must transfomi, reorgmi^e, maybe even re- 
conceptualize information and idem in order to communicate 
them to the reader. The act of traniformation is the key. 

Let me pve you an example of how a professional's communi- 
cation strategy might work, Suppose Mchitect Nancy Brown were 
asked to talk to a group of city commissioneri on the subject of 
energy-conscious construction. Thinking about the talk, she might 
quite natufEOly begin wiUi her own knowledge of Mchitecture 
organized under such categories as methods, materials, styles, and 
functions. We can imagine this infomation arranged in categories 
and stored in a giant looseJeaf encyclopedia of the mind. In ffvmg 
her talk to the city commlssione]^, she could simply work her way 
tiirough ttiis established network of ideas, flipping throu^ ttiese 
ment^d pages for relevant enWes on energy. If, on tiie otoer hand, 
Ms, Brown really wmted to move the commissioner to action, 
she might develop a communication strategy toat would lead her 
to reorganiEe her infomation into new categories that ^e and 
the audience would Bhsam Major Sources of Energy Loss in 
Buildings, Practical Measures to Conserve Energy Now, Conser- 
vation Measures for the Future. That communication steate©f 
would teke into account the conceptual ftfamework of the com- 
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mlssioners, a framework quite different from that of the architeGt, 
and their need to use this information to act. 

In essence, then, when a communication strategy works* tiie 
writer meets his or her goals by meeting the needs of the reader, 
CaEtying out a strategy may be as limple as translating jargon or 
reorganizing a paper, or it may be demanding m reconceptualizing 
one's ideas to fit a frwnework that can be shared by the reader. In 
either case, and this is what I want to emph^ize, a communication 
strategy is a self-conscious attempt on the part of the writer to get 
through to the readei^o communicate, not merely to express. 

It may seem that a communication strategy should come as 
naturally as breathing. In face4o-face communication it often does 
because immediate feedback lets us test our ongoing message and 
adapt it to the listener. But writers work in private, and strategy- 
making is hftfd work. As a result, many writers fall back on merely 
expressing what they know and letting the reader do the work. 
An exiunple is the sales representative's report Uiat relies on 
a narrative or journal fonnat. The reader, perhaps a mitfketing 
manager, may depend on that report to predict trends and spot 
trouble: Should we market more insulation this year? Do consumers 
need further installation infoimation? The sales representative 
who has not gauged that reader's needs may merely chronicle how 
he or she spent the day, leaving the manager to ferret out the 
pertinent information. 

Writing in School 

My hypothesis to this point has been that the critical skill required 
in professional writing is the ability to intepate the writer's 
purpose and knowledge with the reader's need. It this is true, then 
the next question we should ask is this: Are the lame set of skills 
required to be a successful writer of classroom compositions and 
typlcd college papers? How do the strategies we develop as 
students stack up against tiiosv we need as adults? 

We could look at this question in temis of priorities* The 
priorities for many school asiipimenta are placed on correctoess 
md acceptable fom or on having good ideas, no matter how they 
are expressed. In either case, a communication strata^ is not 
particutoly necessa]^. Students are writing to an expert on their 
subject, an expert who reads to evaluate their message, not to use 
It, In professional life, however, the priorities are quite different. 
Fonn and style matter most only when they ^e violated; they 
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operate at the level of a minimum standwd, ai does cowectoeas 
itself. They can matter, but tiiey are nonnally iscondary to the 
racer's need to use what the writer knows, fact, even a "good 
idea'* matter only if the writer cm communicate it to someone 
else. Professional writers must often do more than write cle^ or 
correct prose; they must be communication strategiiti. Yet school 
^ves them Uttie chance to test and thereby develop mature 
iteateglei for communicating with other people. 

The gap between school and professional writing is widened by 
a further irony. Not only do students fail to acquire strategies 
for desding wito m audience, but many of tiie paper-writing 
tactics they do lemi become downri^t liabilities when tiiey go 
to work. Let me mention three that are famlliitf and widely used: 
the state-and-elaborate steategy, the textbook stmtegy, and the 
what-the-^teacher-wants strategy. Each of teese cuts the large 
problem of communicating down to the simpler problem of 
producing a paper. By a selective emphasis on only one element 
in toe communication trian^e of writer, reader, and subject, each 
of these steatagies effectively reduces the communication problem 
to a level of minimi constoaint. 

According to students IVe known at four unive^ities, the most 
popul^ strategy for writing papers in college is to state and then 
to elaborate.^ State^and-elaborate is essentially an expressive 
strategy. The steucture of the message reflects the steucture of the 
writer *s thought; its pi;tfpose is to demonstrate what the student 
thinks. The audience, and sometimes toe subject itself. Is a minimal 
constraint. The method is relatively simple. First you get an idea. 
(This part ii usually left to inspiration.) Then, whether you jot 
down an outiine or write as thou^ts come, you elaborate on your 
idea until you run out of infomnation or reach the page limit. If 
you use acceptable forni md style, this strategy often works 

in school. . , 

An alternative to self-expression, or the burden of havmg one s 
own ideas, is the textbook strategy. This tactic dlows the student 
to print out, like a computer, a restatement of what he or she 
has leaned. The structure of an outside body of knowledge 
dictates the structure of the paper. Uke the tdk on energy our 
architect could have given, this strategy avoids reconceputalizmg, 
perhaps even thinking about tiie assigned subject at ^1. The 
audience's need is a minimal concern, to addition, this strategy 
ignores the writer's gods and thou^te as well. The Infonnation 
speaks for Itself, or so the student assumes. 
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The third strategy for writing in the ctesroom may be more 
prevalent than we wish to recognize: writing what one thinks the 
teacher wants to he^. The effect of this strategy is to minimize 
the importance of writer and infomation and to focus primarily 
on the reader: to tell the reader what he or she dready thinks 
and therefore presumably wants to hear. 

Each of these writing strategies is il^adapted to the larger 
problem of communicating. They ^low the writer to lop off the 
"extra" demand of an audience with needs of its own and to 
deny the existence of a valid pi ose for the writing task. These 
are luxuries rarely afforded to professionals^ who write in the 
context of an authentic rhetorical situation in which writer, 
reader, and subject all place powerful demands on the act of 
writing. 

The problem then is this: students tend to develop strategies 
for writing that are clearly based on the specialized demands of 
the school assignment. When they leave school, the rhetorical 
situation changes dramatically, but those ingrained paper- writing 
strategies may not change at all. Vl^en this happens, a writer's 
strategies are not just inadequate, they are a liability. They lead 
the writer to reduce a complex communication problem into the 
famili^ but artificial task of writing a paper. 

Developing Couries in Profe^lonal Writing 

The difference between the demands of school and professional 
writing is a problem writing courses must overcome. If the typical 
composition course is not adapted to teaching professional writing 
skills, how do we design courses that are? 

One option is simply to borrow the old clothes of freshman 
composition. We could treat business or technic^ writing as a 
specif genre and focus instruction on questions of fomi and 
style: the fom of the business letter, the parte of the technical 
report, the evils of jargon, the sin of the passive. However, like 
the paper-writing strategies we have just discussed, ttiis tactic 
would fall us because it ignores the demands of authentic and 
complex rhetoric^ situations. Instead, we need to devise aiaipi- 
msnts that offer redistic communication problems for students 
to solve. We need to throw students into a full-bodied ve^lon of 
what Uoyd BltEer c^s the "rhetoric^ situation," a situation 
where there is a genuine need to write, a demanding audience, 
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and realietic constraints,^ Student write^^ need to meet iituationi 
toat require them to take a "rhetorical stance/'^ 

Teaching aisignments that take this plunge range from the 
highly realistic and therefore relatively uncontrolled project to 
the narrowly focused rhetorical case, Intemihlpi md project 
courses dlow students to take on aiilgnments witoin an organi- 
zation such as a busineis, a civic enterpriie, or a university. - There 
they encounter the unexpected and ded with the political ^d 
persond forcei that impinge on professlonids when they wite. 
Simulations and games, on the other hmd, select and limit tiiese 
forces, bringing them within the icope of several class ieisions 
during which students play vartous rolei within a simulated 
business and face a let of predictable communication problems,^ 
Like project courseis simulationi senre a unique affective function 
-student writers experience the results of their actions. we 
move across this spectrum from the relatively uncontrolled project 
to the more restricted casCi we lose in redlitic complexity but 
gain in focus md teachability. That is, the more controlled the 
assignment, the more readily students are able to teansfer specific 
textbook techniques to practice. 

Somewhere between project couwes and case studies fall 
problem-solving assignments that ask students to identify a prac- 
tical problem encountered at school or work md to write a 
consulting report that helps solve the problem. The instructor cwi 
suggest campus-related problems (scheduling at the counseling 
center, how to generate materia for the carnpui paper) or leave 
the assignment quite open: 

You are a free-lance consultant. Your assignment Is to analyze 
a problem your client has encountered. Reiearch the situation, 
define the ' critical iisues, and write a report that halps your 
client solve the problem. i 

It is possible, of course, to tailor the assignment to require specific 
skills you wish to teach. For example, you can stipulate that the 
report be designed for both man^ement and user audiences. But 
the heart of the assignment Is analyzing a problem arising out of 
an authentic, complex situation md writing a document that 
actu^ly works for its readeri* 

One student, for example, drew on a summer job experience in 
an auto repair shop. The mechanics in the shop and the personnel 
in the paxU department were at loggerheads^ach group needed 
information that the other w^n't prepared to give. The student 
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not only had to solve the practical problem (he deiigned a new 
system of order slips and progress reports), but he alio had to 
solve the rhetorical problem of explaining the system and per- 
suadlng the mechanics and parts people to adopt it. 

Problem-solving reports throw students onto their own re- 
sources; the teacher is an advisor in an experience that may take 
several weeks to complete. By contrait, a rhetorical case may 
require only a single class period to complete and generally focuses 
on only one or two central pointa. In losing breadth and complexity, 
however, the case gains the power of a highly goal-directed activity. 

Designing and Using the Rhetorical Case- Memo to the Dean 

Rhetorical cases are specifically focused, goal-directed teaching 
tools. And yet, their ultimate go^ is to help students test and 
develop communication strategies that they will be able to use 
outside the classroom. In designing a c^e to meet these ends, I 
try to include four elements: 

1. A realistic problem or eKigency--a compelling reason to 
write. 

2. A demanding audience that needs to know or act— not a 
teacher or an evaluating expert. 

3. A meaningful role for the writer-^ot a student role— that 
includes a clear understanding of the goal to be achieved by 
writing. 

4. A body of infomiation presented in the unsifted, temporal 
form in which writers in the professions usually uncover it. 
The case should give facts; tiie writer's job is to generate 
concepti and create a structure. 

The rhetorical case differs from a nonnal business case in that it 
focuses squarely on a rhetoric^ problem^ not a management 
problem. The special skill required is rhetoried itfategy rather 
thwi the ability to make dtciiions or m underitanding of organl- 
zationd psycholo^. In the ease to be developed here, Memo to 
the Dean, the focui is on Rogerian Mgument, a mode of perfusion 
in which the writtr tries to argue wthout polarising the issues 
Bnd works to create a ground of mutual i^eement/^ Although 
within the context of the course this case follows a unit on wgu- 
ment* it is signed without initfuctioni to use a particular kind 
of argument. Its teaching power is this* it is not presented as an 
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txtrcisa in Rogerian argument but as a problem ttiat tiie \mter 
must solve. As It turns out, a form of Rogerian argument is the 
beit iolution. 

The instructional go^s of the assignment are two; to help 
students recopii^e cues in a rhttoricd iituation that for a 
pirticuliuf communication strategy and to encourage itudents 
to treat writing as a problem to be solved torou^ tiie develop- 
ment of a communication strategy that is of mutaial benefit to 
writer and reader. 

This case was designed for both sophomore md graduate 
business studente. Older students naturally bring more sawy to 
toe problem; however, toe ^ipiment encouragei younger stu- 
dents to tap native rhetorical skills toey often exclude from 
school writing. It confronts students wito two specific problems. 
First, they must fit toeir "good ideas" into the Dean's frame of 
reference and solve a problem that boto toey and toe Dean recog- 
nize as important. Second, they must overcome toe Dean's bias for 
another plan. To hmdle tols case, their tot task is toat hardy 
perennial of communicatlon-^ranifonning information Instead of 
merely expressing it. The second problem, toe Dean's bias, is 
deliberately planted in the case to call for Rogeriw argument. In 
reading the case assignment below, notice how it presents unsifted 
information in much the way that Infomiation is encountered in 
professional life. 

You are on the faculty of a smiai, aggrtylve graduata school 
of busineis that is interested in establiihing conneetioni with the 
small builneiies in its area. In fact, funds have already been 
aarmarked for this effort. On your own you have itarted drafting 
plans for a Small Buiintis Cooperative Workshop in which 
student intems would earn couree credit by working as consulting 
operations analyste in small buslnesaes. 

The idea first came to you when you were working on graduate 
placement last year and discovired that your graduates were 
having trouble getting jobs in sm^l buiinasies in the area, In 
lubsequent months your consulting work with Mylo Industries 
led you to wonder if MBAs seemed overqu^ifled to some com- 
panies. Many students, whatever size operation they go into, 
could um practical experience, and your Inquiries indicated 
that businesses often don't realize how they might benefit from 
students with graduate management training. Later, to research 
your hunch, you talked informally witii personnel at a local 
printing company, a leattier goods manufacturing company, and 
a local department store. These talkj suggeited that the image of 
your graduate school leads builne^ people to expect ite graduatei 
to have a highly theoretical, "academic" orientation. 
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Dean Wh§£sthepslnE 



A. P. Writer 



DATE! 



MafGh 5, 1980 



SUBjECTi Talk with HafUn Hlllir &t Handyman 



I am going out of town tomerrew *and wanEgd te tell ysu abyut 
my calk with Hfiflfln Miller. This afEernqdn I went out £d Handyman 
and calked with Hr, Miller rhc Vlee-PregldgnEt abqufc the poi§lblllty 
ef sgcclng up a CempufcaClon Center on a shargd-tlnei ihared-f unding 
basis, Hg wai eourEgeus, but h# felt thac setting up the CempuCaElsn 
Center was Inapproprlitg for his flnn beeauat the Centgr'a research- 
oriented appllcatlgng would not be gonslscent with hl§ company's 
eperaClng need§* To obtain maximum benefit, a technical sophlstleation 
beyond their present capabillcles would be required. Instead, 
manageinent at Handyman wants to Imploment i reeKaininat ion of key 
perspnnel and key departments. As I talked with Mr. Miller, that 
notion made a let of sense In terms sf the kind of business with 
which Handyman is Involved, 

I would like at this time Co mention a project I have begn 
formulating that I call the Small Business Cooperative Workshops 
in this program students would earn course credit working as Interns 
in aroall businesses where they would perform as consulting operations 
pnalystp at no cost to the small businesses. The arrangement would 
help to dispel the Image of our graduate school as highly academic 
and theoretical. Durlni the last few months I have done a let of 
consulting work with Mylo Industries and have talked to repfegenEatives 
from other companies— including a printer, a manufacturer, and a 
store manager^ They think our students are overquallf led; they 
don't reallie that their businesses could benefit from the training 
of our students. Our students could also use the experience^ We 
could enoure that the workBhop was well balanced. Incorporating 
students who have various managerial skills, so that most any problem 
could be tackled, At first, we would have to advertise to ggt 
clients, but after a few successful engagements clients would 
become plentiful. Payment for services rendered could be accepted 
as contributions to the general fund. Perhaps Handyman could be 
our first client, and seme of our students could aaslst In that 
reeicanination Miller talked about. 



Figure 1. Mmo to the dean: Response A. 
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Because of your interest in small buslnesies, the new Dean has 
jUit asked you to get in touch with Handyman Induitries, a 
highly influential imall buiiness with which he would like to 
establiih a workini relationihip. He suggested that you explore 
their interest in setting up a Computation Center on a shared- 
time, shared-funding b^is. You haven *t yet told the Dean about 
your Small Business Coopfrative Workshopi which you think 
is a far better plant but you know he is considering alternative 
propoials. 

When you described the Dean's Computation Center to Harlan 
Miller, Vice-President of Handyman, he was friendly but finn. 
He told you, '*A cooperative connection with your school is 
indeed an attractive area for consideration. However, at the 
present time the research-oriented applications of your computer 
installation are incompatible with our normal needs; moreover, 
the technical sophistication required to maximize our benefit 
from the facility is beyond our present capabilities. It is generally 
felt by management that efforts would be better dlwcted, in the 
short term at least, in re-examining certain key penonnel and key 
departments rather than entering Into a project beyond our 
needs. " 

You are leaving town tomorrow morning before you can see 
the Dean. Consider the situation and the merits of your own plan, 
and write a memo to the Dean. You will need three copies of 
your merno. 

Caies are in part a test. The itudent does come to clasi with a 
written memo that Is his or her propoied solution to the assign- 
ment; however, tiie class period brings into play am inductive 
procedure through which the itudent moves beyond the solution 
he or she has prepared. Even the good writer becomes more 
self-conscious about the choices ha or she made. 

To let this happen, I bring to class two versions of tiie memo 
written by previous studente. The class is asked to evaluate them 
as a reader would. Response A, reproduced in Figure 1, is organized 
^ound the writer and the writer's discover procedure. In focus, 
arrangemtnti and selection of information it tells the story of the 
writer's experience over the last few months. Not only does it fail 
as a problem-solving analysis, but it is ineffective as pe^uasion 
because it neglects to provide a set of mutual goals that would 
link the writer*s plm and the reader's needs. Response B, shown 
in Figure 2, is more successful in these Biem, althou^ neither 
memo is presented as **cowect" or *4ncottect"; instead, tiie 
memos represent alternative solutions to a rhetorical problem. 

After the class has formulated standards of corap^son and 
evduation, which I record on the board, I develop tiie set of 
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TOi Dean WhaeaEhtpolnC 

FROMi A. P. Writer 

DATE! March 3, 1980 

SUWECTi Working Relafcionahlps with Handyaiah and Qthbt Leeal Flraa 



In respsnag to our rteenE Ealk ibaue Improving worklni rslaEloha 
wlEh local iiaall bu§ln#ssea, I have dlscugaed the prsppigd Joint 
Cofflputfltlon Center with Harlan Miller, VIee-PresldenE at Handyman. 
He was reeepElve to the idea in prlnclplei buE he felt that beeauie 
of the technical iOphlsElgaE Ipn and reaeareh Qrlentatlon of the 
projectt this parEicular relatlonihlp deesnU really fit Ehelr needs, 

CleflFly, however, he is IneeresEed In a eseperatlve eonnyCElon, 
and I think we Right eonaldf^r alternative proposals. One possibility 
thift I have been looking Into Is to let up a imall luslneas 
CoDperatlve Workghep In which our students would earn aeadQinic 
eredlt while supplying imall firms with Ehelr services as eonsultlng 
operations analysts, 

Perhaps the chief advantage of this projecE ig Ehst It might 
solve several other problems. In addition to esEabllshlng i working 
relationship with local firms, 1e might improve our image in the 
small bL.fnesi cesauhlty* where v# appear to be viewed as highly 
Eheoretledi and not particularly relevint to the needs of imall 
business. If our studenEg could apply their training eo the speelflc 
problems of small bualnesgei, their ^rk would demonstrate sonie 
clearf praecleal benefiES of rflanageTfient techniques. At the lame 
tlmei the arrangement would give our studenBs practical experience 
in the field, eKperien^e that would not only help them make career 
decisions but Improve their chances on the Job market. 

Initially we might try to Motk with Handyman on its rtorganiia- 
tion problem, That step would eseablifih a working reljitionahip 
and might lead Id future connections, Ihcluding the Computation 
Center. Perhsps we could talk about this when I get back on 
Wednesday. 



Figure 2. Memo to the dean^ Reaponie B, 
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criteria pvan below. Students tiien exchange their memos for 
poup padlng. First, three students, working individually, use 
the twenty-point scale to evriuate the same memo (each student 
has brou^t three copies of his or her memo to class). Then, 
working as a committee, tiie three discuss toeir deciiions and 
negotiate until toey amve at a single score. The individual pades 
written down before tte committee discussion force a serious 
re-evaluation by three grades. 

Subject heading. Would it clearly Identify the Issue in six 
montJis when the present context has been forgotten? 
(2 points) 

Initial paragraph. Does toe writer set up a problem, focui 
on issues, and get to the point the reader is looking for? Are 
a problem and a purpose evidenti or is tiie beginning a nfuf- 
rativt focused on recent and Impending events? (6 points) 
TranBition. How does the writer hwdle the transition jfrom 
the Dean*s plan to his or her own? Are toe two plans con- 
nected or polarized? Is a mutual goal established? (5 points) 
Presentation of the plan. Is the presentation itself focused 
on solving a problem or meeting a mutual set of gods? Or, 
is It a discussion structured, like a textbook, around the 
plan Itself or, like a nematlve, around the writer's process 
of inquiry? (5 pointa) 

ConcluBion. Does toe writer open the door to further action? 
Doeo the writer plan ahead or simply define and drop his or 
her **good Idea"? (3 pointa) 

One of the chief strengtos of a rhetorical case Is that, unlike 
many general ce^es, it allows direct aid explicit evduatlon. Not 
only can toe student directly compwe his or her solution to 
those of otoers in the class on a closely limited set of Infonnatlon, 
but toe class cim Isolate and discuss specific writing techniques 
and the features of a good solution* 

The rhetoric^ case has one final value to Instructoi^ of pro- 
fesilonal writing. It asks us to define toe skills we tolnk writers 
in the professions must have, It forces us to identify toose in- 
tuitive criteria we use as experienced reader. For the student, toe 
rhetorical c^e provides a laborato^ for learnmg and testing toose 
skills In an authentic and complex, yet teachable, situation. 



5i 



46 



Linda S, Flower 



Notti 



1. The question is addressed by Eari W. Britton in his article, ''What Is 
Tfchnlcal Writing?" CoUege CompoBition and Communication 16 (May 
1965): 1^; and by John Hai^s in his paper '^On Expanding the ^flnition 
of Technical Writing" dellve^d to the teaching of Language and Literaturt 
Section of the Modem Language Association Convention, DicembeF 1977. 

2. Sharon Crowley also alludes to thii method In her article ''Components 
of the Composing Process," Coliege CompoBition and CommunicQtion 28 
(May 1977): 166^9. 

3. For further explanation of this approach, m§ Lloyd BItzer, "The 
Rhetorical Blimtlon,'' Philosophy and Rhetom 1 (Januan^ 1968): 1-14. 

4. Wayne Booth -s dticuision of rhetorical stance is found in College 
Composition and Communiaation 13 (October 1968): 139-45. 

5. Uses of intemihips at the University of Michigan are deicrlbed by 
Ben Barton and Marthalee Barton in "Toward Teaching a New Engineering 
Profeisionalism: A Joint Instructional Effort in Technical Deiign and Com- 
munication," and by James P. Zappen In "A Mlni»Intemship in a Frofesiional 
Writing Course." Both articles appear in Thomas M. Sawyer's Techniaal and 
Professional Communication: Tmching in the Two-Year College, Four-Year 
College, Professional School (Ann Arbor, Mich.: Professional Communication 
Press, 1977). 

6. For a discussion of simulation in the technical writing classroom, see 
Peter Klaver's article, "Writing as Engineer and Writing in ClaEi: Simulation 
as Solution and Problem," in Sawyer's Technimi and Professional Com- 
munication^ 

7. Richard Young, Alton Becker, and Kenneth IHke propose this use of 
the psycholo^ of Carl Rogeii in their text Rhetoric: Discouery and Change 
(New York: Harceurt Brace Sz Worid, 1970). 




4 Simulation and In-Class 
Writing: 

A Student-Centered Approach 



CoUitn Aycock 
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Weekly in-class writing provides itudants and instructori with 
on^going evaluatloni ot student writing BkilU; in addition, it 
prepares students to write effective out'Of-alass reports. To 
provide realistia writing situations and subject matter for these 
assignments, In^laM simulations can be staged. Thii paper de» 
scnbas one such simulation and diicusses the merita of in<lasi 
writing based on simulations. 

Most teachers of technical writing assign several out-of-clasa 
reports that requii^ students to spend many hours defining and 
resiarching topioi md even more houri writing and poUahing 
papers. Although out-of-class reporti are valuablej teachers and 
students alio benefit from more frequent checks on student 
progress through the writing of weekly reporti in cleiss. 

The fiiBt question facing tiie instructor who assigns tiiese 
reporti is, "About what shall studenti write?'' After arduous 
attempta to locate iubjeet matter that would interest my itudente 
and provide eKamplei for the specifics of my class lectures j I 
decided to ask students to share the task. I made the following 
announcement at the first class period: "A portion of the class 
time in this course will be devoted to in-class simulationi and 
report writing* Each of you will work in a small poup with 
studenti who sh^a your profesiiond interesti, and each poup 
will illustrata through role playing a situation or issue that might 
be encountered in that field* During this iimulated prisentation, 
observeri will c^efully document what they see and he» so that 
they cm draft a report in class." 

Simulation and report is a versatile scheme. In heterogeneous 
classes^ students can be pouped according to their majors; in 
more homogeneous classes, they can be pouped according to 



S3 



47 



48 



Colleen Aycock 



more specific Interests ox specialties. Each week bringi a new 
report, and if three clais periods per week are available, ttie first 
can be given to p ikill lecture, the second to the simulation and 
innilais report, and Uie third to a dlicussion of the report, If two 
claii periodi comprlie the week, the first cim be used to discuss 
the previous week's report and to introduce new techniques or 
fomii; the lecond can be pven over to the simulation and report* 
If studenti meet only once a week, the order within the tiiree-hour 
block of time remains esienti^y the same. 

But where, we might ask-^becauie students inevitably wUHs 
the content for such simulations to be found? Frequently, of 
course, the instructor offers suggestions, but students who have 
work experience often suggest ideas to those who have had no 
experience. Invariably, some students go into the field to ask 
questions, but this too li valuable. And some decide to discuss 
cuirent community issues. Recently, for example, a group of 
geology students presented simulated testimony by assuming the 
roles of geologists attending a hypothetic^ hearing on a real 
proposal for a new dma site on the Colorado River. 

A five«minuta limit on simulations forces studente to choose 
information c^efuUy. And the writing time might initially be 
limited to thirty minutes and then reduced as students become 
more accustomed to writing in class to as few as ten minutes. 
Time limitations are useful, I thinks btcauie they parallel those 
of on-the-spot communications that most professionals encounter. 
**How many hours at home,** you might ask students, **do you 
think professionals devote to writing plans, drafts, and revisions 
of communications they are responsible for during the work day?" 
Rookies may be slow, but experienced professionals know that 
economy is measured In minutjs, and £hey lemi to write quickly 
and efficiently during regular business houi^. Pressures under 
time, we fJl know, exlit* but pressures reduce when skills Improve, 

Orid simulation and written response not only mi^or red work 
experiences but Mi one of the easier methods for brining material 
from the students* major fields Into the technlcd writing class- 
room, l^en, too, the weekly simulation report dlowi studente to 
experiment with a variety of content and report forms so that 
they are prepared to write out-otelass reports of greater breadtti. 
In the laborato^ setting of the clasiroomt the instructor lllus^ates 
the writing procssi wd aiks students to apply these techniques, 
as opposed to merely lecturing about writing skills and then 
asking students to solo« 
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Let me illustrate this procedure with a simulation based upon a 
company *s proposal for flaxible :hedulin'^. One member of the 
student group had given an oral briefing, cumplote with diagrams, 
that explained the concept of flexitime. Then, students received a 
copy of an initial proposal that the fictitious Hal Luben, ad hoc 
committee chairpersQn, had sent to the equally fictitious company 
president, Mr. J. T. Westmont, requesting a trial period for the 
flexible work schedule, 

The simulation dialogue reproduced below opens with a com- 
mittee seated around a conference table, awaiting the arrival of 
Brian Wagner, tlie produuLiun manager. Each member has a nainc 
plate for ease in identifications Hal Luben, Ad Hoc Committee 
Chairperson; Stan Glazebrook, Research and Development; Brian 
Wagner, Production; DuRoss O'Bryan, Comptroller; Gretchen 
Hailquist, Personnel; Steve DeAngelus, Data Processing; Mike 
Kolbeck, Supply. 

Brian: Sorry Vm late. We were having quite a bit of troubie 
making some of the adjustments on that new number 3000 
machine of ours. 

Hal: Have a seat, Brian, and let*s get started. As you know, the 
purpose of this final meeting is to document each department's 
position on flexitime and to submit our conclusions in the form 
of a recommendation to Mr Westmont for final approvaL Brian, I 
know how busy your schedule is, so why don't you give us your 
feelings on the matter in case you are called back to the line? 
Brian: OK, Hal. Basically our department just won't be able to 
use flexitime. We're a production department that depends on 
each one of us being exactly where we're supposed to be, when 
we're supposed to be there. We can't be wondering when some^ 
one is going to show up. Unless , . . 
Hal: Unless what? 

Brian: Unless management wants to give me a half-dozen or so 
more people so that I will be able to participate in such a fine 
program, [The Committee laughs.] 
Hal: What about you, Steve? 

Steve: We*re all for it! We've been waiting for something like 
this for years. I feel that it will not only improve morale but raise 
productivity as well. The only place we won't be able to use 
flexitime is in our Operations Branch, The keypunch and com 
puter operators there are production^oriented and as dependent 
on each other as people in Brian's department. 
Hal: Then basically you're for flexitime? 
Steve: That's right, 

DuRoss; I just don't see how we can go on a loose time schedule 
such as flexitime without some other kind of time control. If this 
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program is approved, I am going to have to insist upon tinio 
clocks for everyone. 

Stan: Come on, DuRoss, we're not all kids here! My people resent 
the um of time clocks. They say It makes them feel as if they are 
constantly being watched. Besides, our department has been 
successfully using the sign-iii method for the last six monlhs. You 
haven't said anything about time clocks beforo> 
Hal: Let me interrupt. What we want to do here is to establish 
whether or not we are for the program. If it's accepted, we can 
discuss necessary controls at a later time. Wliat Is your initial 
stand here, DuRoss? 

DuRuss; arc* for it, ufiSLnn!n[| the nuiKic^ri conirol^j arc pravidcd. 
Hal; OK, and you, Gfetchen? 

Gretchen: As you know, it was our department that forced the 
issue with union support when it looked as if management was 
going to drag its feet. Everyone is for it. It improves morale and 
production. Just look at the benefits we found during the trial 
period: less tardiness and fewer uses of sick leave. Some even feel 
that it reduces travel and parking congestion. And with the school 
yiar having just begun, some of the mothers in my department 
Hke being home earlier in the afternoons. 

Hal: Thanks, Gretchen, Mike, I think you're the only one we 
haven't he^^rd from yet. What are they saying over in Supply? 
Mike: We like the idea very much. But we are somewhat split 
over its application. 
Hal: How's that? 

Mike: Well, we feel we can use it in our administrative areaSj 
but we're going to have to exclude Shipping and Receiving. They 
are production-oriented and have to be there ready to unload 
when the trucks come in. That's where the problem is. I can 
see the tension building already between Shipping and our 
other branches. How are we going to handle something like 
this, anyway? 

Hal: That will be difficult, but I believe we'll be able to solve 
these problems as have other companies using flexitime. To 
recap: it seems to me we have everyone, at least to some degree, 
in favor of flexitime except Brian In Production, Mike in Ship- 
ping and Receiving, and Steve in his Operations Branch, where 
they feel that the concept can't apply. Is that right? [All agree.] 
Well, then let's adjourn and get back to work. Thanks again for 
your help. 

With this background, students were asked to draft a follow- 
up memo from Hal Luben to President Westmont detailing the 
committee *s response to flexitime and to formulate, based on that 
response, a recommendation on the use of flexitime within the 
company. Thus students would be observing, defining^ classifying, 
generalizing, and verifying. 
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Although the purpose of the memo had been specified by Hal 
in the simulation, it was the responsibility of each student to 
formulate the recommendation and to include appropriate sup- 
porting detail. Figure 1 shows what one student wrote in approx- 
imataly twenty minutes. 

During the discussions that follow each written report (and 
you can see by the example that there is plenty to discuss), the 
instructor is able to evaluate not only the students but also his 
or her material and teaching effectiveness. For these reasons, 
simulation and in-class writing have implications for all writing 
classes on all levels. 

In the same way that this strategy reverses the student role 
by sending students to the front of the classroom, it alters the 
instructor's role by bringing him or her back into the class. And 
it personalizes instruction in other ways. Unlike the individual 
and lonely frustrations that students encounter when writing 
out of class, in-class writing gives them immediate instructor 
response at the time they are facing particuto writing problems. 
As consultant or tutor, the instructor can reopen writing routes 
or break the block of frustration. In this w&y, simulation and 
in-class writing help to equalize classroom roles or at least to 
make them proportionate. 

Of course, this ever-ch£uiglng laboratory in the classroom 
makes demands on the instructor, but it also allows for indi- 
vidual differences among instructors and their curricular priorities. 
The series of simulations must be backed up by lectures that help 
students handle different kinds of material in different technical 
forms. For example, documenting the consensus of department 
heads on the use of flexitime required studen^'^ to categorize and 
compare details in an arrangement suitable for an internal memo- 
randum. Indeed, each writing assignment readily lends itself to 
the introduction of one or two skills that best meet the student's 
needs for a particular simulation. Depending on the assignment, 
the instructor might, for example, introduce such techniques as 
technical abbreuiations for ease in writing, appositiues for ease 
in defining, free modifiers for syntactic variation, parallel con- 
structions for haiidllng material of equal weight, transitional 
statements for smoothness, intentional repeti Jon for emphasis, 
or verbal style to replace the lifelessness of a nominal one. And 
these are skills that can be stated in performance terms: After 
the lesson on ^. , the student should recognize that 

(skill) begt carries the information presented in the Simula- 
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Frem Hal Lubun, Chair, Ad Htse StL*yrlnK Cnfmlttpn 

Tc?! Mfi J. T, WypiEmonE, PflT; t?iinu , MiirdeK Miinuf nt tUfufg* 
Los Afigele.s-, CA 

Via: Mr. Dovld Jeff Ft- Ik, Pl.;m. e Hiin/iHor, AsHcmbly Oper^K Icnst 
FlaRSEjff, AZ 

DntG-, Septymber ZO* 1980 

Sub jecE I DlspOH i e Ion F i«jxi t ime 

f liiit II ImB will bi^nofiE nniy ryrEnin dt:pnrtmurjps within th.u compiiriy 
.md that it shi-Hjld thfji^'frrtre: bo. .ndapted tmiy by mmt: d£?p:iFtmoiitM. 
U shnulci not be ad, *EEd by all dep.-irEmanES. Speei f ItjA 1 1 y , 
tl.j>?iiirnG shLJuld .o^ £3e iidaptyd in FruducititHi ur in Shipping. 

Tht=' -StjpEembor I3th myeElng of the Ad Qajmlttva found thin 
fi. xlbly warklng achtjduie .idvisntiigeuus for ndminlaEr.riEi 
\nii inciparnble for the Femfiindtr fff the pLint omp l£?yi?QS . 

SpL'c if lc,ii Ehose depiircriRnCii of RGge.ireh find piiVG Inpmfnt , ~Oiitt\ 

dusirnblL? working eondiEiunj^ btrtiUiay it .^yiimyd to Improvti por.ily 
.ind aEtEndnnee, 

Our CuniptrQlUf and Heod of Product Ion, on th^ othfcT h/md, fjund Eh*_^ 
pr(.5po^4jd sciiuduly uostly .md ill-Multed to prndu£Eian demijndLi. In 
f.ivgr of the new system, yet feeling that it allowyd warktifa to 
take fidvafitagt* nf the cireurn§tanee.§, Mr, O'Srviin wa§ cancurnyd 
about the detiiGElan of false entFlus on E imi^ sheets. Mr. Wiigner 
fylEi Eodi chat the produetiQn unit would not funyclsn ns well on 
Huch a srhsdulei 

Shipping head, Mike Kolbeck, the ugh E Ehac flesitifne would work for 
his cleriGnl sEaff, but was, for hlg ahippetg, tmprnrt ical s*inre 
orders and dellvGflQs require a rigid schedule. 

Tn avoid tht-^ internal difficulties Ehat weuid arlsu if the unEiry 
company were en a flescible scihedule, and at the same Elftie, to 
Eake ndvanEage of the heneflEs IE offers, I recommynd that the 
DepartrienEs of Research and DevelopmenEi Oat.n Praeesslng, and 
Personneli all independent of other departmeaE wo^kin^ Hcht?dule?ii 
be allowed to adopt flexitime* 



Figure 1< Student memo in response to flexitime simulation. 
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tion aiid be able to use that skill in writing the assigned report." 
As the iemebter unfolds and the series of simulations continues, 
students propess to a more skillful handling of material, And 
with each new lesson they should be held accountable for the 
previous ones, 

In many waySj students are less likely to find the course boring; 
the subject matter changes from class to clasSj as do the roles of 
instructor and student. What is offered is a series of experiences^ 
opportunities for students to observe facts and interpret them in 
a meaningful way for specific purposes. Whether v^nriting a technical 
description or a procedure, students learn the value of efficiency, 
precision, and economy^to avoid the ambiguous statement and 
to write as well as they can in the shortest amount of time. 

If we have students practice these skills in class before they 
work on out-of-class reports, we might be surprised and pleased 
by the quality of their independent writing later on, In class or 
out of class, they will find that, regardless of the length of the 
report or the amount of time they have to write it^ the same 
basic questions must be asked: What is the focus of this report? 
What information must be included? What infonnation can be 
excluded? What information is of lesser importance and can be 
subordinated? What is the most effective statement for these 
ideas? And, what is the most effective pattern of organization 
for the facts as I interpret them? In»class simulations followed 
by in=class writing, in short, reinforce the instruction of con- 
ventional out-of-class writing assignments and bring the technical 
writing course closer to the writing situations that professionals 
face. 
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Training students to write teclmical reports as a group project 
requires them to handle problems they will encounter in future 
job-related situations: organization of a complex subject, critical 
evaluation by peers, and deadlines, A class is divided into two 
research and writing teams that collaborate on projects derived 
from career interests or local problems. 



During my first several years teaching technical writing, I was 
often troubled by a large class of writing problems and applica- 
tions that was not touched on in the course as I was teaching it. 
None of the texts I knew treated this aspect of writing in any 
detail; yet it was one that in my experience would likely take up a 
large proportion of my students' time when they faced writing 
assignments in their technical careers. The aspect of writing I am 
referring to is the composing of a fairly lengthy technical report 
as a group project, in cooperation with other workers and writers. 
I will explain in more detail later why I believe a facility in this 
type of vnriting is important, but for the moment I want to em-^ 
phaaize that such work is frequent in many technical cheers and 
that it poses unique problems of style and organization. In order 
to help students meet these problems^ I planned a technical 
writing course that included group writing projects. I should add 
that group projects do not comprise the entire course; many of the 
standard technical writing topics are covered and a number of 
single^author assignments are givoin. Yet, this approach does not 
consist solely of a couple of assignmente to be plugged into any 
course. Rather, the ^oup approach applies not only to the writing 
of certain assignments but ^so to their evaluation and to the way 
a large portion of the course is run. 
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Though my initial motivation for group pr-Djects was highly 
practical—to give students experience in a kind of writing many 
would need later on=^I discovered benefits that extend well 
beyond this initial purpose. The dividends in terms of class interest 
and participation are high, and the skills students learn often apply 
equally well to areas of writing that are not. specific to group 
projects, I am convinced, therefore, that what I am doing is not 
only practice but pedagogically sound, perhaps in pEirt because 
it is pr..utical. 

The use of group projects as discussed here might be seen 
as a sophisticated application of a teaching technique called 
collaborative writing, a technique that has been developed and 
written about extensively. I do not intend to cover here the 
general theory and application of collaborative-writing techniques 
but to emphasize the application to reports with more than one 
author. For further information on collaborative writing, I refer 
the reader to Bruffee, Ellman, Gorman, Hawkins, Hoover, Moffett, 
and Snipes in the bibliography at the end of this collection. 

Rationale 

I can speak from experience that poup writing projects are 
common at the professional level in industry and government, 
since I worked six years for Aerospace Corporation, a **think 
tank" supporting the Air Forceps space and missile efforts, I not 
only wrote a great deal, but I also saw an enorrnous number of 
reports of various kinds, written from botii the government and 
the private industry sides. One of my clearest recollections is the 
large number of reports written jointly. Requests for proposals, 
proposals, test plans, test reportSj and contract final reports 
are all more often than not written in collaboration with other 
workers. Even independent research is often done by two or mor^ 
people, and the report on it is a group effort. While I was at 
Aerospace, four out of my five major published reports were 
written with several other people. This is not to mention numerous 
contributions to work statements, minutes to meetings, and 
department progress reports, all of which had multiple authors. 
Certainly much informal intracompany writing is done inde- 
pendently; but in the fields of work with which I have experience, 
a large proportion, perhaps as much as fifty percent, is collaborative, 
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Though my experience was in government-related industry, 
discussions with people in other fields indicate that this experience 
is representative, 

What, then, are the difficulties with ^oup writing that do not 
arise in single=author work? The problems can be broken down 
into three categories: organization, style, and scheduling. Perhaps 
most difficult and distressing is the fact that the requirements 
for a good joint report place competing, seemingly mutually 
exclusive demands on the writars. A group report requires careful 
coordination and cooperation to ensure that it is well organized 
and that one part is consistent with another in scope and style. 
Yet such reports must frequently be written within tight schedules, 
schedules that almost preclude spending the amount of time 
necessary for a smoothly unified final report. 

The process of writing a large proposal illustrates these dif- 
ficulties welL Some proposals for major contracts are monstrous 
affairs in which fifty to a hundred people have had a direct hand. 
Tasks are often closely interrelated, and if one person promises to 
perform structural analyses on five design configurations, while 
another proposes to supply material property data for only four 
configurations, the proposal is in trouble. Each task is often 
written by the person who will perform the work. If one writes 
a section in an expansive prose style while another presents a 
section in outline form, the work proposed may be consistent, but 
the proposal will read like the patchwork that it is. Deadlines are 
often extremely rigid, and the time allowed not sufficient to do as 
extensive a job as one would Hke. Yet, if the deadline is missed, 
the proposal is simply not considered, and much company time 
and effort have been wasted. Some proposals I have reviewed 
showed obvious si^s of haste and lack of coordination with 
handwritten pages and hastily sketched paphs photocopied and 
stapled li\ Now, work on poup projects in a technical writing 
course may not make every student a whiz at meeting these 
difficulties, but such work is time well spent. Skills developed 
in the classroom will be appreciated later when writers are faced 
with the stress of a very red and demanding schedule. 

Application 

In using poup reports for a technical writing class, my idea is to 
have students work on topics that are, first, real; second, extensive 
enough so that a group of eight to fourteen students can work on 
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each project; and third, in the ideal case, complex enough so that 
students in the group can apply some of what they Ve learned in 
their majors to the project, yet not so complex that they cannot 
handle the project in the time available. These projects work best 
with juniors and seniors who have had some upper division courses 
in their majors, 

I have been splitting my classes (maximum: twenty^ight stu^ 
dents) into two approximately equal groups, so that we have two 
separate projects going in each class. There might be advantages to 
smaller groups, but it would be difficult for the instructor to keep 
up with a large number of projects. 

So far I have used the technique in two ways. The simpler is 
to have each group work on a proposal for a large-scale research 
project or feasibility study. We don'S however, actually carry 
out the proposed study. This method has the advantage that the 
project can be ambitious and provide scope for a number of 
disciplines. It is also relatively easy to complete such a proposal 
during the course. The disadvantages include the difficulty of 
keeping the work proposed at a realistic level when students know 
they won't have to do the work they've proposed. Students who 
have little or no work experience are particularly idealistic about 
what they think can be done with a certain amount of time or 
money. This disadvantage can be overcome to some extent by 
coordinating the project closely with one or more faculty mem- 
bers from key technical disciplines. Another disadvantage of 
assigning only a proposal is that students who put so much effort 
into writing a proposal may feel let down when they see no fruits 
of their work. Nevertheless, assigning a proposga that will not be 
carried out works well for instructors who want to include a 
limited amount of group writing in a course or who want to 
famiUarize themselves gradually with the technique. 

The second method IVe used is to have students early in the 
course write a proposal for a more modest research project and 
then carry out the work and write the final report on it. One 
advantage of witing both a proposal and a final report is the 
satisfaction students gain by accomplishing the goals of the 
proposal. Another is that the work verifies to some extent the 
merits of the original proposal. Students also get more practice 
in collaborative writing by doing two reports instead of one. An 
obvious disadvantage of carrying out the proposal is the amount 
of work to be accomplished during a three-credit course. Another 
is that this approach carries students well beyond the normal 
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boundaries of a whtiiig course. Some students may even resant 
having to do the reiearch as well as write about it. I do not recall, 
however, having heard strong objections on this score; in fact, I 
have received better student evaluations when the course was run 
this way. A situation where a homogeneous group has been 
assigned a project in another technical course might be ideal; 
students would earn credit for their technical work in one course 
and for their writing in another. Such a poup would also have a 
clearly identified monitor for the technical aspects of the project. 

Let me, now, discuss how the group writing part of a course 
might be run. I will describe mainly the procedures for group work 
on proposal writing, but these techniques apply, mutatis mutandis, 
to the final project report as well. 

The first job is to select topics to work on. 1 usually ask each 
student to suggest a topic in writing, with comments on how it 
might be developed and on what skills will be needed. Then, after 
I have organized the suggestions, grouping together similar topics, 
the class chooses two topics to work on. I retain the right to veto 
a topic that is popular but impractical. One difficulty is arriving 
at topics that will use the talents of as many people in the class 
as possible; therefore, I provide students, before they suggest 
topics, with a list of the majors of everyone in the class. Here is an 
example of the makeup of one recent class, which I divided into 
departments as if it were an actual company' 

A Department of Environmental Resource Management, with 
six people in environmental engineering or resource and 
wildlife management 

A Life Sciences Department, with six people in animal science 
and plant science 

A Forestry Department, with four people in forest science 
and forest!^ 

An Engineering Department, with four people in mechanical, 
industrial^ and afchitectural engineering 

An Earth Sciences Department, with two people in geology 
and petroleum /natural gas 

A one-man Math and Computation Department 

I might mention that the problem of finding a role for everyone 
can be alleviated by aisigning some people to special duties such as 
working with the Introduction, concluiion, or flow charts. Inci- 
dentally, I generally ask one senior member of the class to vol- 
unteer as the coordinator for each project. One duty of this person 
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is to help run discussion groups after the class has been divided 

into two groups and I can be with only one. 

To give an idea of typical topics=what I meaii by real projects^- 

here is a list of projects for which my stuJents have written 

proposals but not carried out the work proposed: 

Solar enerfy applications to housing in the State CoUege area 
A feasibility study for an aquarium at Penn State 
A feasibility study for a large "Technical Service'^ building 
for cechnical students in all disciplines at Penn State 
A plan for reintroducing wildlife species that have dis- 
appeared from Pennsylvania 

Projects that students carried through to completion and wrote 
final reports on include these: 

A feasibility study of solid waste m^inagement in the State 
College area 

A plan for the reclamation of a strip mine ^ea north of 
Altoona, Pennsylvania 

Effects of large clearcuts on the forest ecosystem of Penn- 
sylvania 

Specifications for central Penniylvania housing that will 
use minimum energy resourcei 

Effects of population density on Spring Creek and ways to 
improve its water quality 

A feasibility study of wind power for generating electricity 
in the State College area 

Note that all topics bear relation to the school, city, or state area. 
This is not a required attribute, but topics that engage students in 
problems that touch them in some immediate way are the most 
successfuL Environmental issues are particuJarly popular and can 
accommodate a wide range of technic^ specialties. 

After topics have been selected, I tentatively assign students, 
based on their majors, to one group or the other, allowing them 
to trade around later if they have other preferences. 

We next develop outlines, both for the tasks to be performed 
and for the report to be written. We usually begin with a brain- 
storming session in class, listing ideas at random on the board and 
arriving at tentative outlines by the end of class. This session is 
often an eye-opener for students who assume that the organization 
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of a research project or report springs forth ful^panoply from the 
mind of its originator. After this class, I go over the tentative 
outlines vnth the project coordinators, refine them, and have 
dittoed versions ready for the following class. During that class, 
we mF.ke additional changes or refinements and are ready to 
assi^ students to specific tasks within projects. Because of the 
nature of the work, outlines, proposals, and final reports are 
usually modular, or arranged according to discrete tasks. 

The process of organizing the work alh ws students to apply 
some of the prinuiples of outliiuiig-a topic that of itself can seem 
remote and uninteresting. This work also confronts students with 
the problem of outlining a topic of greater complexity than many 
have faced in individual writing assignments. 

When the general outline for each group has been apeed upon 
and students have been assigned to tasks, they work on a rough 
draft of 'the proposal. Ideally, ail students in a poup would have a 
chance to look at the entire rcMigh draft of the proposal before 
the final copy is written, but i \ practice this has been d mcult. 
Instead, IVe asked students to coordinate their work-both in 
content and style— with those whose tasks bear most closely on 
their own. Then each hands in £i rough draft of sections describing 
his or her tasks. After I assemble the entire proposal draft, I 
spend a class period with one group (^ving the other group a free 
period), going over the proposal from beginning to end, covering 
all major items in each task, and trying to iron out inconsistencies 
and areas of overlap. This session also pves students a chance to 
note differences between sections that were well prepared and 
those that were vaguely stated or poorly written. After we've 
reviewed the rough draft, students prepare final copies of their 
sections. This writing is not done in class, but on their own. 

The next step is one of the most important in my approach 
to collaborative writing. When each proposal has been written. 
It is reviewed by the other poup in the class. I try to set up the 
proposal review process to resemble the way it would be done in 
industi^ or govemment. Students are asked to review the proposal 
as though they were to decide whether or not the company should 
get a contract for the work proposed. I assign three or four people 
-according to their technical backgrounds— to evaluate each 
section. Students then eomment in writing on the content and 
style of the sections assigned them and on the proposal as a whole. 
I eventually give these comments to the oripnal authors of the 




61 

Group Projects 

sections. In addition, criteria can be evolved and a point systom 
foUowed. The five criteria below, for example, are weighted 
on a lOO-point scale. 

Understanding of problem (25 points) 

Soundness of solution (25 points) 

Program management-schedules, coordination of tasks 
(20 points) 

Quality of writing (20 points) 
Capabilities of personnel (10 points) 

After the proposals have been read and evaluated, we meet m 
separate groups, this time to discuss the other group's proposal, 
again from beginning to end. As many teachers have discovered, 
students are often much better ritics than they are writers. 
In the proposal review, studentf nay be able to identify key 
problems that they were unable o see in writing their own sec- 
tions even after the review of their rough drafts. With proposals, 
students often find it difficult to distinguish between being 
specific about what they are going to do and the process of 
actually doing the work and reporting on it. In their writmg, 
they may be totally general about what they will do, or (less 
often) they may go into such detail that there's no work left 
to be done in the project itself. A typical reaction from students 
at the end of a proposal review is, "Did the other group tear 
apart our proposal as thoroughly as we did their s?" 

So far, this discussion has concentrated on proposal writmg; 
but when students complete a study and write a final report, I 
follow the same basic procedure. During the research, the main 
concerns are to see that the work proposed gets done and that 
there is a timely flow of information. For example, it may be 
necessary for one person to finish determining how much solid 
waste is generated in the State College area before the sizmg 
requirements (and hence cost) for a reclamation fvstem can be 
laid out. Occasionally there are real snags in the way of timely 
completion of the work proposed-for example, failure to receive 
information requested by mail. A quarter or even a semester time 
span can be very limiting when outside information must be 
sought In some situations, the instructor and the group must 
agree upon a modification of the proposed work. Penodio group 
meetings to discuss propess and to work out difficulties are 
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helpful. Incidontally, projects such as these provide ideal oppor' 
tunities for students to practice writing progress raports, since 
now they actually do have subjects, and hopefully progres.s, lo 
write about. 

As the due date for the final report approach-i. I begin em- 
phasizing design and layout, accounting for mod^Cieations from 
the original organization of the proposd. The wriling procedure 
follows the scheme I have described for proposals: .students pre-^ 
pare rough drafts of their respective sections, meet to coordinate 
Uiij parts, write a final version, and then have that version reviewed 
by the other group, with written comments on each section by 
several students. Since this work comes neai^ tlie end of the term, 
It can be difficult to find the time to carry out the review process 
thoroughly. I find it wise to set up and maintain a rigorous schedule 
of due dates and review sessions, since the review by the other 
group is such an important part of the learning process. 

A word or two about pading. The depee to which student 
reviews and comments are factored into the grading of assign- 
ments depends on the individual teacher, I keep the re aev process 
and my grading basically separate; that is, I assign a gradt: to each 
person -s contribution that is independent of the comments by 
students on that section (this is not to say that our opinions will 
always disagree). This method leads to much freer discussion and 
to a greater willingness for students to point out real deficiencies 
in the work of others, I do, however, assign a proportion of the 
fina. ade in the course, perhaps twenty percent, to participation 
(Including group meetings during the work on the project and 
reviews of the other poup's reports) in order to emphasize rhe 
importance of this aspect of the course. Conceivably one might 
assign a single grade to the entire proposal or final report, and 
give that grade to each person who wrote a section of it. This 
policy might work for a small poup, where the work and writing 
could be more closely coordinated; but for a large group I feei 
that the possible inequities outweigh the motivational force of 
a common grade. 

Some Concluding Observations 

I have mentioned in passing several advantages and disadvantages 
of this technique of teaching writing. I would like, now, to review 
some of these and to comment on what students learn about 
writing from working on group reports. 
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Krst, I find that these projects are highly succeisful as clasS' 
room techniques. Students are uiually very interested. They 
tend to be more motivated to work on a real project than on a 
made-up topic and are pleaaed to see a final product of significant 
magnitude. The project provide variety in the classroom. Periods 
devoted entirely to lectures can drag, but a period with a brief 
lecture on some topic in technical writing followed by group 
meetings works well. Group meetings also give students a chance 
to develop important communication skills in addition to writing. 

As for what students le^ specifically about writing, I see the 
benefits of this approach coming tmt from the writing itself, and 
then from the process of evduating tee reports of otiiers. 

In writing of this kind, students do think about their audience, 
a most important aspect of technical writing or any kind of writing* 
They are not merely writing a terni paper to show off facts; they 
Bie communicating with someone. The knowledge that the pro- 
posals and reports will be evfduated according to a determined 
icheme helps to direct their emphasii in writing. In addition, the 
awareness that the reports will be read by other students, and not 
just by the teacher for a pads, can lead students to try for a 
better qudity in their writing than they might otherwise attempt. 
In some cases the finished report is sent to a responsible authority; 
for example, the Altoona sWp mine report was sent to the Penn« 
sylvania Environment^ Resource Depitftment. 

Important also, as IVe mentioned, is the experience of coping 
with the coordination and orgimization of a complex subject, 
both in organizing the written report and in working with others. 
Writing a section of a longer report forces students to be more 
aware of transitions, to relate what they say to what went before 
and will come after. I find that writing a part of a longer report 
also helpi students to be specific about the objectives and pur- 
poses of their own sections, 

Evduation by peers is common to any application of collabo- 
rative writing. In the types of evaluations I use, there are benefits 
that are specific to the type of report students ^e writing--for 
example, whether a proposd adequately demonstrates the ability 
to provide a solution to a problem-^and more gener^ benefits 
for their writing style. The benefits also work both ways-;for 
those being evduated, and for those doing the evaluation. The 
persons doing the evduation see a number of different approaches. 
They may be made aware of certain stylistic techniques that they 
have not Wed in their own writing. Or they may see where others 
have been much more detwled in content than they, or perhaps 
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less. Those being evaluated have the benefit of comments on their 
writing from leveral points of view and are not reliant lolely on 
the teacher's adherence to the **party line,*' 

I would like to call attention to lome particular problems with 
poup assignments without, I hope, ending on a negative note. 
As you can imagine, the qudity of writing varlei considerably 
from student to student, deipite emphasis on unity of style in 
a proup report. This variation extends not just to the quality of 
writing, but also to the quality of participation in the projects. 
Some students do not attend meetings, and their lections bib 
not properly coordinated. Or their sections of the report don't 
get done on time, and an incomplete report is presented for 
evaluation. Generally, getting the report coordinated, written, 
and evaluated requires vei^ tight schedules^-which are iometimes 
not met by evetyone, A few people who don't contribute ade= 
quately can significantly mar the overall quality of the project. 
In most cases in my own experience, the reports have fallen 
somewhat short of their potential. 

The problems Vve just mentioned, however, are not limited 
to the classroom. Many of them are exactly those met in the real 
working environment. People alway$ vary in their ability to write 
and in the quality of their p^icipation. True, if workers let you 
down completely on a job, you can fire them. But there will always 
be those who are more prompt than others, whose initiative you 
can depend on more than that of othere; and the quality of 
people's work, even those kept on by a compmiy, varies. Yet 
poup reports^ood ones-^a Important, What I am saying, then, 
is that even if the problems IVe dluded to here are not solved 
completely in class, the experience with poup writing will help 
equip students to cope with the same problems when they meet 
them in their professional careers* The very reason that might lead 
to a decision against working with group reports in a class^he 
practiced problems to be encountered-we precisely the reasons 
why poup reports should be tried. 

I finnly believe that writing projecte such as these are effective 
pedagopedly and are helpful In training students for speciflc 
tasks. Students are motivated in class, they develop their abilities 
throu^ both ttie writing and evduating processes, and tiiey 
prepwe themselves for the time in their career when they will 
conteibute to writing poup reports* 



6 The Functional Writing Model 
in Technical Writing Courses 



Anita Brostoff 
Caniegie»Mellon University 



Because of limited time, money, and personnel, technical writing 
courses are not always available to all students who need them. 
As a result, writing teachers are sometimes asked to collaborate 
with technical faculty, to consult with studenti, and to provide 
writing assignments or workshops for students enrolled in tech- 
nical cou^i. One approach to teaching technical writing in such 
a collaborative context is described here. The approach emphasizes 
the organizing idea, the reader's frame of reference, forecaiting, 
and continuous forecasting, 



At Camegie'MallQn Univemtys the technic^ and professional 
schools are meeting the growing demand for better itudent writing 
by teaching writing within the context of the professional schools 
themselves. The staff of tiie Communication Skills Canter has 
therefore become increasingly involved in teachini ^^iting by 
coUaborating with faculty who teach cowses in the technic^ 
schools. Our problem has been to develop methods and materials 
appropriate to that context, A solution we have used effectively 
is based on a functional writing model originated by A. D. Van 
Nostrand and colleagues.^ Althou^ the method is sequential 
and cumulative, we find that juniors and seniors md graduate 
students often do not need instruction at each step* Instead, we 
choose particular concepts to emphasise on the basis of indlvidud 
problems identified tiirough writing simples and on the basis of 
the general demands of a given discipline. Then we design eKercises 
that require the use of these functioned writing strategies and that 
contain specific content from a given discipline. 

Over the past three yewnB, I have applied the essential concepts 
and strategies of functional writing with students in architecture, 
psychology, urban and public affairs, histo^, prelaw, business, 
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and tnpneering, On the whole, I have found the model to be 
highly adaptable for the vmous kinds of tiiinking and writing 
that we done in carrying out the world's work. The model ieems 
to work in such a variety of ^eas because the same core of rhe- 
toricd and thinking competencies underliei so many writing 
tasks: analyzingi making inferences, iupporting generalizations, 
and organizing Infonnation and ideas. Additionally, shnllar funda- 
mental demands exist for most technical and profession^ writing: 
thorough consideration of the witer's purpose and the reader-s 
response— how the reader will use the writing; absolute clarity; 
self-evident logic and organization; sufficient evidence to support 
generallEations; and concise, precise, mechanically cowect prose. 

In answering at least a substantial portion of these needs, the 
functional writing model rests solidly on principles derived from 
contemporaty research md scholarship in learning theoty and 
language behavior. The model is based on the assumption that 
writing Is a process and that writers need to be aware of the steps 
in this process in order to control it. It looks at writing as a 
process of making and stating relationships, a process one goes 
throu^, ideally, by making reasoned choices about what re- 
lationship to itate, or to develop, next. Writing, according to the 
model, is a means of learning about one's subject. And, fin^y, 
the model is based on the assumption that the product must 
be viewed in terms of tiie reader's need to understand and to 
use that product. Accommodating the reader's needs, according 
to the model, helps the writer compose more easily, quickly, 
and effectively. 

Specific aspects of the functional writing model that I regularly 
teach include (1) ttie orgmizing idea^the lo^caUy unifying 
component of a pwapaph or a sequence of para^aphs, (2) the 
reader's frame of reference— defined m his or her perspective 
or world view, (3) forecasting^redlcting for tiie reader the 
organizing idea and the sequence in which it will be developed, 
and (4) continuous forecastlng-revealing the direction or line of 
reasoning in m argument, 

^e Organizing Idea 

The first strate^, the organizing idea, is fundamental, and in 
a sense obvious (good writers lurely have always done it); yet, 
it is perhaps the most frequently violated element in technical 
writing. An organizing idea is an assertion that relates and in- 
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co^oratei the infomation in my parapaph or sequence of 
paragraphia Writers create m orgemizing idea by making an in- 
ference, by generalizing about a set of infonnation. Perhaps 
this principle is io often violated In technical writing because 
writer tend to aaiume ttiat their readers know without being 
told the inferencei writers are making. But without an organizing 
idea the aiiertlotis in a ^ymtteit statement remain lopcaUy un- 
related and the p^iculw significance a^wfey^ attached to the 
information remains a myites to the reader; ai a result, the reader 
has difficulty putting facts into a context* 

Following the function^ writing model, however, wiitew begin 
tiie process by listing a let of infonnation tiiey have obt^ed, 
usually from on-tiiejob investigation, and by asserting an organizing 
idea^-what they want to say about toat infomation. Consider, for 
exEunple, the organizing ideas developed by tiiree en^nee^ from 
the information on elecWc cars ihown below. 

Subject- Electric Can 

Set of Information: limited pirformanae capability , batteiy 
power, twenty years to develop, pollution, range of forty miles 

Organizing Ideas: 

1. The ener^ shortage that will iurely be with Ui for some time 
to come may be somewhat alleviated by the reintroduction of 
the electric car. 

2. More spending is expected for electric car development, 

3. Despite the efforte of the engineering and scientific com- 
munities for twenty yeai^, it is doubtful that an effective 
electric car can be built to equal or surpass the gasoline'driven 
automobile. 

One can see from these three organizing ideas that no single or- 
ganizing Idea is mherent in the Infomation; therefore, when a 
writer presents data without m organizing idea, the reader must 
guess the significance of the data or the context the writer has in 
mind. This is a concept that students who will write technical 
communicationi must master. 

The Reader*s Frame of Reference 

Frame of reference refers to audience, the most important com- 
ponent in the profesilond communication situation. Writers must 
analyze their work for the purpose of making a given communica- 
tion clear to a given audience and for the purpose of accomplishing 
a given intention— whether that intention is for the reader to 
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understand eomething, to adopt a particute opinion about some- 
tiling, or to act in a certain way. (The question of the writer's 
panose is not stresied in the model as much as I think necesiaty 
for technical and profeisional wTlting, but it's there and must 
be pointed out.) 

After introducing tb e notion that different readera have different 
frames of reference (and ones that differ from those of the writer), 
the functional writing model emphasizes that writere must leam 
to deicribe their audiences according to objective chamcteristici 
such as level of knowledge and expertise and— far more difficult- 
according to subjective chMacteristici such as political leanings 
within an organization, personal goals and values, md likely 
attitudes md assumptions. The example ^v^n below, written 
by a middle management pereon in a major Industrial finn, con- 
tains a fairly complete description of the readers tliat writer 
must satisfy. 

Readers: Management and staff In corporate planning and comp- 
troller groups 

Charaotariitlcs: 

1. Audience level varies from paraprofessional to advanced 
professional. 

2. ftofesilonal levels in the corporate planning and eomptroller 
groups are not equivalent. 

3. Reader charaetarlstics vaty considerably, based primarily upon 
how each reader can use the Information. 

4. The virriter's discipline is management science, but reader 
knowledge of this discipline varies from Ignorance to famiU 
larity. A need exists to bridge this gap. Ignorance threatens 
some readers^ l,e,, some readei^ view the mathematical model 
asa **blaek box.** 

5. There is a netd to establish the value of the math model to 
the reade]^. The document must prestnt its mtaning and 
value, i.e., how it will help readew do a better job. 

Next* the model suggeste that writeM accommodate the reader's 
frame of refererice by eitablishing a common pound. The example 
below, written by a ^aduate student In urban and public affairs, 
shows how the same organizing idea was presented to two dif- 
ferent readera, 

OrganiEing Ideat I am seeking support for a project that will 
investigate the cauws of the fmanalal plight of minority-owned 
businesses and will recommend ways to stimulate and expand 
these businesses. 
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Reader A: A minority owner of a thriving business in a minority 
comrnunity 

Statement to Reader A: The more thriving stores there are in 
your community, the more people will shop there. It is good 
business practice, therefore, to invest time and money m projects 
to strengthen struggling but potentially iuccessful buslnesies 
in your community. 
Reader B: A city counselor 

Statement to Reader B: Although tiie initial outlay of tax dollars 
to itruggling minority-owned businesses may seem risky, stimu= 
lating and expanding these businesses could create Jobi, decrease 
welfare paymenU, and increase tax revenues. Therefore, it is 
beneficl^ to the city to support projecte that help minority^ 
owned businesses. 

One sees how each reader can relate to the taUor-^made itatement 
and how neither r jad feel threatened by the proposed action. We 
often ask studer & to practice using reader frames of reference by 
writing short st^tementi of definition or eKplanatlon for readers 
at two levels, as in these definitions of autoxidation- 

Definition of QUtoxidation addressed to a teehnician who is a 
high school graduate but has little previous experience in a 
chemical laboratoty: 

Oxidation means the combination of oxygen (or air) with a 
substance. For example, when coal is burnt in the air to carbon 
dioxide, the proceis is called the oxidation of coal. Autoxidation 
is the term used to describe an oxidation in a chain process. For 
example, substance A is oxidized to B, which in turn is oxidized 
to C and D. 

Definition of autoxidation addressed to a research chemist: 
Autoxidation is a degenerative oxidation process. It usually 
proceeds by a radical process. Radicals combine with oxygen 
molecules to fonn numerous radicals. Recombination of radicals 
results in process termination. 



Forecaiting 

Readeri are busy people who want to know quickly, at the very 
beginning, what a piece of writing is about, how the aspectt of 
the subject will be developed, and what concluiion the writer 
has amved at. Indeed, the forecast may be dl the reader readi; 
he or she may need to know only the generalities or conclusions 
and may skip the p^icular details ^together. Further, forec^ting 
allows an audience to settie more or leis comfortebly into a 
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communication with a sense of knowing where it's going; tote- 
casting enable! an audience to put all that followi into a context. 

Specifically, the function^ writing model uses the forecast as 
an intooductlon, requiring itudents to build this introduction by 
going through the prewritlng activities of pouping information 
into categories (which will become paragraphs) and sequencing 
these categories in a logical order. The example below, containing 
infonnation from an architecturfd study, shows how forecasting 
functions as an organizational activity. The categories developed 
from the infomation set ^e numbered to show the sequence in 
which they will be described in the forecast p^apaph and in their 
subsequent development as individual paragraphs. 

Subject: The American Porch 
Set of Information: 

Most common use of the porch in English colonies during the 
seventeenth century was as an internal vestibule space, 
Dutch builders in New jBmey and New York considered the 
porch an outside living space. 

The large central hall in southern plantation houses originated 
as an outdoor living space. 

The dimate, surroundings, and style of living in the South created 
a house type that was unique in the United States* and the porch 
was an Integral element of that type. 

An example of the Greek revival is the Ohio T-shaped plan, which 
has a por^h with Greek columns. 

In the late nineteenth centui^, houses with extensive front 
porches were built all over the United itates to maximize the 
pleasures of outdoor summer life and to set the stage for neigh- 
borly interaction. 

Bungalows, popular at the beginning of the twentieth century, 
were a response to climatic conditions. 

The porch declined for the following reasons: (1) use of tele- 
phone for gossip, (2) automobile noise, (3) TV for entertainment, 
and (4) air conditionlngp 

Possible Organizing Idea: Porches in America were a response to 
climate, the style of living, and foreign Influence, 

Possible Categories and Sequence of Information: 

3 Porches were used as Inside or outside space. 

1 Porch designs were a ^sponse to climate. 

4 Porches were built for relaxation: the view, chatting with 
neighbors, etc, 

5 Building and use of porches h^ declined recently. 

2 There were foreign influences In the design of porchei. 

* U 
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The forecast pafagraph itself states the organizing idea and 
tile supporting categories in the sequence tiiey will be developed, 
Such a forecastj the basic ituff of exposition, works well for 
profesiiond siting in the sociid iciences fuid in some technical 
writing, but the underlying notion is clewly applicable to tiie more 
complex process of forecasting in technical reports-^he problem- 
purpose itatement. In the following example of a problem-pu^oie 
statement that forecasts, the writer has clearly delineated the 
necesswy parts: the problem, the task, and tiie rhetoricd objective 
of the report, 

The biodisk waste water treating iyitam is currently being 
employed effectively to treat waite watei^ containing high Uveli 
of contamlnanti such as raw municipal sawage and raw induitritl 
waste waters. This study was initiated to detennlne if this type 
of treating systam would be effective in treating low contaminant 
waste waters such as the w^ta water entering the GS&T treating 
facility. 

The purpose of thii study was to examine the pirformance of 
a biodisk treating system by t^^ting the influant and effluent 
from the ^stem and comparing the rasulti with those of the 
more conventional waste water systam employed at GS&T, The 
test results show that the biodisk unit was more affective in 
removing the contaminants than the present systam and should 
be considered as a tachnique to upgrade tiia GS&T system and 
to Insure compliance as NPDEi limits become more restrlctiva. 

Continuoui Forecasting 

Understanding the essential meaning of forecasting helps to 
understand the concept of continuous forecasting, Forecaating is 
the technique of initiidly revealing to readers how the writer 
intends to develop the subject; it givei readers a sense of direction* 
Continuous forecasting means that the writer continues to Indicate 
to readers the direction of the line of reasoning by showing how 
each new assertion relates to what has come before. Revealing tiie 
pattern of the line of reasoning helps both writer mid readers 
anticipate what will come next and makes clear the logic of the 
relationshipi wnong the assertions. 

What continuoui forecasting teaches is how to achieve co- 
herence. The functional writing model suggests that an argument 
is coherent to the degree the logic of the sequence of assertioni 
is self-evident. The reader must be able to diieem how each 
assertion follows from the preceding ones and leads to toose 
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Figure 1. Continuous forecaiting: Highlighting the iogieal atquenee of 
asstrtioni. 



The Functional Writing Model 



73 



following^ just m he or she can detect, for exiunple, the logical 
relationihips in the sequence 2, 4, 6, 8, 10, Continuous fore- 
citings then^tnaking and reveding r elatlonihipi^-assurei sequential 
logic. Successive connectioni are highlighted In Figure 1 to show 
forec^ting at work. 

Strengths of the Approach 

In discusiing these four components of the functional writing 
model, I do not mean to imply ttiat they constitute the only 
significant parts of the model or tiiat they answer dl needs in 
technical writing. Their strength lies in their focus on the reader 
and on clarity, coherence, and organization. But there are seveml 
general advanti^es In using selected, key concepts* especially 
when the technical ^ting insteuctor serves as a consultant in 
profession^ or content courses and is asked to buUd a writing 
component into a coune or to offer a brief course in writing, 
even a single workihop, Fimt of all, as consultant instructors we 
need a set of steategies we can present quickly md fairly simply. 
Although it makes eminent good sense to teach teehnlcd writing 
in a professionid context, tiie professional content does take 
precedence and the amount of time that can be devoted to writing 
is limited. Furthermore, m consultwit instructors we need flexible 
strategies ttirough which we can steessparticulMweas for particular 
professionij audiences^irtdence and hypothesis in sociiJ science, 
for example, or forecasting in the technical report. And we need 
concepts that give us a specific vocabulary for discussing writing 
and clear criteria for evaluating writing that can finally help 
students learn to evduate their own writing. The functional 
writing model, in its ability to fill these needs, can become the 
vehicle of collaboration between teachers of technical skills 
and teachers of writing. Presenting all or selected p^s of tiie 
functional writing model, as a situation edlows and demands, helps 
technical vmte^ write faster and better; it pves them strategies 
they can use. 

Notes 

1, A. D. Van Nostrand, C. H. Knoblauch, Peter J. McGuire, and Joan 
Pettigrew, Functional Writing (Boston: Houghton Mifflin, 1978). 
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Courses in writing for publication have beGoma valuable additioni 
to increasing numbers of technical writing programs. To make 
those courses suceesifulj students need broad and realistic exper- 
iences that simulate the writing processes of professional writew. 

In the past decade technicdj profeisional, and scientific writing 
pro-ams acrDis the nation have been both improved and enlarged 
by the addition of courses desipied to prepare students to write 
for and publish in profeisionalj icholarly, and popular joumals, 
Althou^ writing-for»publication couries succeed more often 
than not, they sometimes incorporate a flaw common to many 
writing courses. Specifically, they rely too heavily upon a one- 
on-one relationship between initructor and student during the 
presubmiiiion phases of writingp Certainly this is not to suggest 
that close instructoMtudent association ii undesirable ; however, 
that pedago^cal strate^ may not dways be practically sound. 
Few teachers, however eclectic, are sufficiently expert to judge 
the publishing possibilities or the technical accuracy of student 
articles, and few have time to master the stylistic conventions of 
the many periodic^s for which their students may eventu^y 
write. As a result, students who write to meet an instructor-s 
standards may ultimately diminish their chances for publication. 

To minimize these disadvantages and at the same time to 
preserve the value of the close initeuqtor-student relationship, I 
developed a modified approach to teaching writing for publication 
that emphasises group involvement m well as self-directed activity 
and In many ways simulates tiie voting process of professional 
writei^. 

The courae requiris each student to write three articles and 
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to submit them to joumds during the fifteen-week iemester. 
Studenti chooie their own subjects, usually ones with which they 
are familiar, and submit their articlei to journali they tiiemselves 
have selected. At the advanced underpaduate or graduate level* 
I require students to direct one article to a scholarly or profesiionaj 
journal^ another to a leis formal journd of high repute, imd the 
third to any publication selected by the student and approved by 
me, A chemist^ major, for example, might write a fint article for 
publication in the Journal of the American Chemiaal Society, a 
second for Popular Science, and the last for the Sunday science 
section of a newspaper. A potentid teacher of technical writing 
might try the Journal of Technical Writing and Communication, 
MORE, and, perhaps, the Staffroom Interchange of College 
Composition and Communication. 

A point I ihould like to make here is that responiible flexi- 
bility is the key. A student might well justify aiming a second 
article at either Scientific American or Popular Science, and few 
would have difficulty in convincing me that a try at publishing 
short fiction or poeti^ was not in order. 

Few teachers of couirees in writing for publication use textbooks 
because few are available. Althou^ a number of joumsJiim texts 
may be adapted, few of these ^e sufficiently directed toward 
the task at hand. There are, nonethelesi, other materials which 
itudenta find helpfuL 

I insist that each student own a writing text or En^ish hand- 
book that includes sections on pammar, syntax, punctuation, 
documentation, proofteaders* mwki, and other conventional 
matters, I also recommend that students own a reputable dictionary 
and a thesaujnis. In addition, I frequently ask them to buy the 
cuHfent Writer's Yearbook and often use Scientific American as 
a required text,* The fomer introduces students to the world of 
professional writing and provides an abridged guide to commercial 
markets. The latter offers a convenient vehicle for the analysis of 
style, audience, organizational strategiei, and the use of captions 
and paphic aids. 

Beyond this, I frequentiy ask a reference librarian to conduct a 
tour of the periodical section, md I place a number of helpful 
volumes on the reserve shelf, including a recent edition of The 
Writer's Market,^ several leading technical writing texts, a list of 
other pertinent reference materials, and a brief bibliography of 
Nicies having to do with writing for publication,^ 
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WALTIR DATER UNIVERSITY 
Echosl of HisnanlCigB and igclal Selenegp 
Depgrtstnt of Technical CeiMunlcaE ion 
iErnsbuFg, Penngylvanla 17579 



January 13, l9go 



Dp, John Pratt 
Dlrecter Alfbornt OpclGS 
Waeervllet Arstnal 
Gap, Pennsylvania 175S6 

Dear Dr. PraEti 

For a nunbtr of ysarg^ we have ronducted a hlihly aupfessful roursi 
in writing for publication for advaneed und^f grsdua Eg and Rraduate 
studenti* The obJeCEivti ef che eDurse are to Increduee atiident^ 
Co chg techniques and neEhoda of wrlElng artissUa en terhniral, 
selentiflG, and prefeigional aubjecEs of Ehetr own selecEion. The 
course's ultimate goal ia publiciElan of rhe stud^-nti' artir-liij! In 
reputable Journals, 

Singe studenES in the rourae come from a varieEy of academic back- 
greundi, we cannot prDvlde adequate eKpt'rE advice and rely on 
velunteer technical advliort Eo bridge Ehe gap* Th^ responiibiliEJ 
of a technical advisor are neither Eime consiming nor demanding, 
and Boat experts who have participated in our program find Ehe 
experience pleasantly saeiafylng* ihould you agree to serve a§ a 
technical advisor, yeyr expertise will be invaluable in providing 
guidance on such matters aa Eeehnical seeyracyt tiinellneaa, and 
journal selecElsn, 

Your parEicipatlen will assist a srudenE In meeting En^ !^ a 
demands of the professional world* 

I thank you for your kind consideration* 

Sincere ly , 




David L* Carson 
Director 

Program In Technical 
Writing and Communicatlnn 



Figura 1, InitrUQtor*s letter to praspactivt ttchnical adviior, 
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Struoture of the Course 

My writing- for-publication course is essentially ''front loadod"; 
that iSj I concentrate lectures, class discussions^ and other matters 
preliminary to the writing of articles during the first three weeks 
of che fifteen-week semester. Thereafter^ almost all class periods 
are devoted to student-controlled activity. 

After the first three weekSi my role becomes that of senior 
editorial advisor or consultant, and ^metimes arbiter. This in- 
formal approach within a highly structured system provides 
advantages not normally attained with traditional pedagogies. It 
enables me to develop a much greater awareness of both individual 
and group progress^ and it also creates an atmosphere in which my 
one-on-one discussions with student writers become more effective 
and, as a result, more frequent. The informdity also permits me to 
interrupt student activity in the classroom whenever the need 
arises to address problems that are common to the group. When a 
student's problems etfe too extensive to resolve in classs I arrange 
to meet that student in my office. 

I employ severe techniques designed to give students broad 
and realistic experience in the process of writing for publication. 
Among these wae guest lecturers (writers, editors, and publishers) 
and tours of local publishing houses. In addition, I rely on outeide 
technical advisors, oral presentations by students, ^d student 
editorial committees. It is to these three that I wish to address 
the following discuision. 

The Technical AduiBOr 

A decade's experience in anranging for students to consult with 
outside technical advisors during the writing of scientific and 
techiiical papers suggested that this method might also work 
well in a writing-for-publication course. Aside from ensuring 
technical accuracy, outside advisors provide valuable assessments 
of the timeliness of a proposed article and its appropriateness 
for a particular journal. In cases where students are attempting 
to v.Tite popular Nicies on subjects with which they are not 
sufficiently expert, technical advisors can be most helpful, 

Studente normally find their own technical advisors in c her 
academic departments or in the local community, but occasionally 
they need my assistance. When students confer initially with 
prospective technicn' advisors, they take with them a form letter 
that they have retyped, addressing it to the advisor and securing 
my sipig^tyre (Figure 1). This letter explains the nature of the 
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Speakpr .-- . - _ - Assessor 



Inatructioni: 

1. Assign the number that best describes the presentation in each cate' 
gory and place that number in the appropriate blank. 

2. Write constructive comments for each category in the space provided. 
If you need additional space, use the back of this sheet. 

3. Add the numbers in the right-hand column, recording the sum as 
TotaL 

4. Subtract points for dlstractors, but only if you include descriptive 
comments Identifyini these dlstractors. 

5. Record the result as Final Score, 

Content and Organization: CQntent was pertinont and organized to 
permit concise, coherent coinmunication. 



Content 

Comments: 

Organization 
Comments: 



21 25 30 



fair good excellent 



21 26 30 



fair good excellent 



Dalivery: The speaker was poisedj spoke cleariy and with proper diction, 
showed adequate preparation, and spoke directly to the audience, 

17 21 25 



fair good excellent 

Comments: 

Visual Aids^ The speaker had prepared well -designed visuals and used 
them effectively. 

11 13 15 



fair good excellent 



Comments: 



Total 

Distractors Minus Distractor Points 



Commen is: 



Final Score 



Figure 2. Sample oral presentation critique. 
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course and the role the advisor is being asked to play. If the 
technical advisor agrees to participate, the student presents tv^^o 
copies of a letter of agreement addressed to me for the advisor's 
signature. The student leaves one copy with the advisor and 
returne the other to me. 

Few prospective advisors in or out of academia turn down 
welUpresented requests for assistance, and the results of these 
liaisons are often beneficial not only to students but to the course, 
the program, and the department as welL It is not unusual, for 
example, to find students from the department of a technical 
advisur subsequeiiLly enrolled in the writinguor^publication 
course or in other courses offered by the technical writing and 
communication department. 

The Oral Presentation 

Although oral presentations are not usually considered germane 
to courses in writing for publication, the oral presentation in 
this course simulates the proposal to publish that an author 
might offer to a publisher's editorial staff and much can be said 
for its inclusiu/i. First, few students have had the opportunity 
to make a formal presentation on a serious but familiar subject. 
Neither have they had opportunity to devise visual aids nor, com- 
monly, to express critical judgments about the oral presentations 
of others. 

Although oral presentations may be handled in a number of 
ways, let me make a few suggestions. 

1, Design a critique sheet that enables students to assess the 
presentations of others quickly and accurately. See, for 
example. Figure 2. 

2. Discuss the dynamics of information transfer through the 
or^l mode, explaining the differences between a presentation 
designed to convince and persuade on the basis of clear, 
concisej coherent factual information and one designed to 
persuade by means of rhetorical devices such as an emotional 
appeal. I do this by giving an oral presentation on oral 
presentations in which I demonstrate the techniques and 
methods I expect students to use. 

3, Require students to use visud aids such as flip charts to 
support their presentations, 

4. Explain how th^ critiquing and grading system will function. 
In my course each student rates sJl speakers. When the 
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critiques for a given student are rollected, that student's 
editorial comriittee, chaired by the tiitorial advisor, makes 
a brief oral critique of the presentation. The student's grade 
is derived by averaging the grades of all student critiques. 

Since article deadlines generally fall in the seventh, tenth, and 
fifteenth weeks, oral presentations take up the better part of 
classes during the seventh and eighth weeks. Although time 
limitations generally restrict oral presentations to the first article, 
the exercise is one of the most valuable of the course, and students 
generally perceive it to br? so. 



The Editorial Committee 

Increased student involvement begins when I divide the class into 
editorial committees of up to five students each. These committees 
do not curtail a student*s freedom to discuss work at any stage of 
its progress with the instructor^ but they do formalize a system 
through which students are afforded a great deal of additional 
advice not unUke that which they n ^ht receive in a professional 
setting. The typical sequence of activities for writer, editorial 
adnsor, and editorial uommittee in bringing a first eu'ticle to the 
submission point is summarized below, 



Writer 
Selects tentative subject 
and surveys several 
journals for placement 
potentiah 

Submits prospectus of 
article with piacement 
analyses of two appro- 
priate journals to edi- 
to rial advisor and 
instructor. 



Discusses prospectus 
with instructor. 

With instructor's appro- 
val, arranges to discuss 
prospectus with tech- 
nical advisor and returns 
letter of agreement from 
technical advisor to in^ 
structor. 



Editorial Advisor 
Discusses subject and 
other preliminary mat- 
ters with writer. 

Reads prospectus and 
placement analyses, 
surveys several issues of 
journals chosen by 
writer, discusses matters 
with writer and commit^ 
tee, and makes recom- 
mendations to writer, 
committee, and instruc- 
tor. 



Editorial Committee 



Reviews subject choice 
and placement analyses 
with editorial advisor 
and makes recommen- 
dations to instructor. 



n 

OO 



Writing for Fublicaiion 



81 



Submits copies of revised 
prospectus and letter of 
inquiry to journal editor 
to editorial and techni- 
cal advl.sors. 



Sends fevised letter of 
inquiry to journal editor* 

Begins writing, submit- 
ting copies of initial 
draft as scheduled to 
instructor^ editorial 
advisor, and technical 
advisor. 

Writes second draft and 
prepares oral presenta- 
tion. 

Subnriits second draft to 
instructor and editorial 
committee. 



Makes oral piesentatlon. 



Revises and submits to 
Instructor final draft 
in envelope addressed to 
editor of Journal chosen 
for potential placement. 



Discusses revised pros^ 
pectus and letter of 
inquiry with editorial 
committee. 

Discusses committee 
recommendations with 
writer and sets dates for 
completion of initial 
draft and for oral pre- 
sentation of proposal to 
class concomitant with 
submission of second 
draft (no later than ten 
days after submission of 
initial draft). 



Returns initial draft 
within twenty-four hours 
and discusses recommen- 
dations for change with 
writer. 



Reviews second draft 
and transmits recom- 
mendations for change 
to writer. 

Chairs critique by edi- 
torial committee of oral 
presentation. 

Discusses finished dra^t 
with writer and instruc- 
tor. 



Makes recommenda* 
tions to writer through 
editorial advisor. 



Reviews second draft 
and makes recomenda- 
tions to writer through 
editorial advisor. 



Delivers brief oral cri- 
tique of oral presen- 
tation. 



In a sense, each committee represents a journal staff, and each 
committee member serves aa an editoHal advisor to a fellow 
student throughout the process of bringing an article to the 
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submission stage. The advisor also serves as a link between the 
student v^iter and the editorial committee and betv^een the 
editorial committee and the inp' uctor. The list that I prepare to 
designate editorial committees also assigns an editorial advisor to 
each student for each article. In practice, then, a student works 
closely with three edit' Ab\ advisors and three editorial com- 
mittees during the semester. 

Reflections on the Course 

I confess that at times the pseudobureaucratic structure of the 
course troubles me, but the course has produced results generally 
superior to those derived from the typical v^iter-for-publication 
course. By simulating aspects of the publishing process, it tran^ 
scends the pui^ely academic context that students tend to associate 
with writing courses. By incorporating the process of writing into 
group functions, the course provides students with constructive 
criticism from several objective sources at several points in the 
writing progression. As a result, almost from the outset, students 
look at their own writing much more objectively than they had 
previously done. This perspective is enhanced by the fact that 
each student simultaneously serves as an editorial advisor for 
another student. When students analyze each other -s writing 
from standpoints of correctness, clarity, conciseness, and co- 
herence, they become more conscious of these qualities in their 
own writing. And when they learn that each criticism of a piece of 
writing requires a clearly justifiable explanation, they are less apt 
to construe criticism of their own writing as mere opinion, 

All of this tends, finally, to coalesce into a single reason for 
the system's success: greater, and more active ^ student involve- 
ment in the writing process. During at least eighty percent of the 
class periods, students are engaged in seli-directed activity having 
to do with some phase of the vmting-for-publication process. 
Process is the key word here because writing and publishing^ 
like learning itself, are processes, and efficient master of process 
requires active engagement. I suggest that methods such as the 
editorial committee are effective because they act catalytically 
to develop within students an affective knowledge of the writing 
process in contrast to the merely cognitive perception. The im- 
mersion of studentb in the writing process through antion^centered 
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learning situations produces, in my opinion, marked improvement 
in their attitudes toward their own writing and discernible im-^^ 
provement in the quality of that writing. 



Notes 

1. The Writer's Yearbook is published aiuiually by F&W Publishing 
Company, 9933 Alliance Road, Cincinnati, Ohio 45242. For another dis^ 
cussion of Sckntific American in the teuhnical writing classroom, sue Wayne 
A. Losano, ''Scientific American in the Technical Writing Course'' in this 
collection, 

2. The Writer's Market is w pubiished by F&W Publishing Company, 

3. The best continuing bibliography is Annual Bibliogyuphy of Technical 
Writing, edited by Donald H, Cunningham and published each fall since 
1975 in The Technical Writing Teacher. See also -'A Bibliography of Re^ 
sources for Beginning Teachers of Technical Writing" by Carolyn M, Blackman 
in Thomas M, Sawyer, ed., Technical and Professionai Communication: 
Teaching in the Two-Year College, Four-Year CoUege, ProfeBBionai School 
(Ann Arbor, MIchj Professional Communication Press, 1977), One of the 
more useful bibiio|raphies for the teacher of technical writing was prepared 
by Karen A. Edlefsen for my 1978 writing-for-publicatlon course and puta= 
lished in the spring 1979 issue of The Journal of Technical Writing and 
Communication. 
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8 From Aristotle to Einstein: 
Scientific Literature and the 
Teaching of Technical Writing 
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Auburn University 



Many students in technical writing classes are absorbed in the 
immediate developments within their technical disciplines. 
However, scientific and technical literature of the past can be 
used as a base upon which to build assignments that serve tech- 
nical writing class objectives, A series of such assignments is 
outlined here. 



The philosopher Owen Barfield has said, **There may be timeB 
v^hen what is most needed i% not so much a new discovery or new 
idea as a different *slant'; I mean a comparatively slight readjust- 
ment in our way of looking at the things and ideas on which 
attention is already fixed.'** His comment, it seems to me, applies 
to those of us who teach technical writings for we often turn to 
our dusty files, hoping to find something stimulating for our 
course only to come away disappointed, if not empty-handed. 
While offering no dramatically new idea here, I will outline a series 
of exerciies that center on the use of past scientific literature in 
the technical writing classroom. In short, I offer a different slant,- 
The skeptical instructor might question whether scientific and 
technical writers of the past produced exomplary prose. But 
they did! In fact, in The Beginnings of Modern Science Holm.es 
Boynton claims that these earlier writers **for the most part wrote 
more interestingly about their work than do the highly accom- 
plished specialists of more recent days.'*^ He adds, --Galileo, 
Newton and Franklin were speaking to the world, and let them- 
selves be openly enthusiastic about ttieir discoveries. So they 
wrote freshly, in a style that for the most part the orld can 
understand."^ 

Yet, in spite of Boynton 's enthusiasm for scientific writers of 
the past, our courses must address the immediate and practical 
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task of helping students write clearly and precisely. I submit 
that the assignments described below will do that— and they 
will go several steps beyond; but first the instructor should orient 
the class to the major objectives of studyiiM( past scientific and 
technical iiterfitur^^. 

Objectives 

I have identified the following five major objectives for my tech-^ 
nical writing students and "^^nd it beneficial to spend most of one 
class period dist assing them. 

1. To demonstrate to the student tlmt technical writing is a 
discipline with a history and a solid tradition. 

2. To enable the student through the judicious reading of 
scientific literature to use the following rhetorical modes 
effprtivel^, ! classificnt ion and analysis, process description * 
description of a mechanism j definitions and argumentation. 

I. . To demonstrate to the student that good scientific and 
technical writing is clearj precise, and audience-oriented. 
(Earlier scientific literature is especially helpful here because 
it was generally written for lay audien^ f^s.) 

4, To introduce, or perhaps reintroduce, the student to the 
"poetry of science''^— the notion that science, as Frederick 
Hquk Law has said, **interprets life and reality as no mei 
abstract philosophy has ever been able to interpret them, it 
reveals tlie world in the deepnu^s of its wonder, and in the 
fulness of its power. It awakens men to paasionate interest 
in all things, from the pain of dust to the unbelievably 
enormous star."^ 

5. To give the student a better awareness of his or her particular 
technical discipline, for as Harvey Brace Lemon maintains, 
"Just as one can more fully appreciate a great telescope like 
the one on Mt. Palomar after the first simple glass of Galileo 
has been held in one's hand and looked through, so does the 
historical approach through the early stages of a great branch 
of science inspire interest, enthusiasm, and confidence in 
spite of the lack of any full understanding of details,'*^ 

In presenting these objectives, I emphasize that the series of assign- 
ments to follow will be at once practical and interesting. Most 
students agree with the forecast after they have completed the 
series. 

9J. 
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Assignments 

The series of assignments involves four areas, each of which will 
be briefly discussed, 

1. Orientation-^n introductory assignment to acquaint ttie 
student with the nature of scientific and technical writing, 
especialiy its steady awareness of audience 

2. Rhetorical Modes^eat'ings from scientific literature that 
illustF' • effective use of various rhetorical modes 

3. Style- adings from scientific literature that illustrate 
effe li handling of sentence stnicture, vocabulary, and 
graphics 

4. Disciplinary Keadings--readings from scientific literature 
that demonstrate to the student how concepts basic to his 
or her technical specialty were handled by earlier writers 

Technical writing textbooks commonly cite **audience analysis" 
as a central requirement. The phrase, of course, refers to the 
writer-s obligation to ensure that material is carefully geared to 
the reader*s background. In short, the technical writer must 
analyze the audience and be mindful of certain strictures. If, for 
example, the audience is comprised of lay readers, the technical 
writer must avoid idchnical terms that have not been defined 
adequately and provide sufficient background discussion so that 
readers are nble to comprehend the thrust of the discusiion. 

The problem facing the teacher of technical writing is to con- 
vince students that scientists and those with technical exp^^rtise 
are quite capable of analyzing tF lir audiences and gearing their 
discussions accordingly-^specially when a lay audience is in- 
volved. Many scientists, of course, have written effectively for the 
general audionce— Benjamin Franklin, to name one. But I have 
found that Michael Faraday's On the Chemical History of a Candle 
provides the best illustration of technical material prepared for a 
lay audience. Having read this remarkable series of six essays, 
students are immediately iinpresaed with Faraday "S ability to 
convey technical matter with clarity and precision. In turn, I have 
found that when they are asked to deicrlbo or define a physical 
object to a lay audience, these same students can apply tiielr 
analysis of Faraday's work to their own writing tasks. Indeed, 
the results seem much more satisfactory than if I merely lecture 
on audience analysis and then ask the students to write something 
for a lay audience. * 
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Similarly, past scientific and taclinical literature can be very 
useful in helping students master the rhetorical modes common 
to technical writing, i.e., definition, classification and analysis, 
process description, and description of a mechanism. For best 
results, the instructor should lecture briefly on a given mode 
before handing out a selective reading list of materialF in-class 
discussion and analysi;?. A brief writing exercise for t mode 
concludes the assignment, 

A rich and varied supply of reading materiid exists from which 
the instructur may select. The mode of definition, for example, 
is handled effectively in Robert Grosseteste's ''On Light,'' Robert 
Boyle's **What Is an Element?'', Charles Lyeirs ^'Geology Defined,'' 
and William Gilbert's Preface to Electromagnetism.'' For 
classification and analysis, the following are useful: Aristotle's 
**0n the Parts of Animals," Sir Julian Huxley's '*The Size of Living 
Things,'' Marie Curie's '*The Derivatives of Uranium,*' and John E, 
Teeple's **The Function of Chemical Engineering." For process 
description, I suggest Vitruvius' **0n the Planning of Theatres/' 
Agricola*s "How Metals Are Produced,'' William Hm^ey's **0n the 
Movement of the Heart and Blood in Animals," and Charles 
Darwin's ^-Natural Selection; or the Survival of the Fittest.*' And 
for description of a mechanism, I recommend Frontinus' -^Aque- 
ducts of Rome,*' Benjamin Franklin's ^'Description of a New Stove 
for Burning of Pitcoal," and Othmar Ammann's **Design of the 
Mackinac Bridge for Aerodynamic Stability." 

Teachers of writing generally agree that one of the moat effec* 
tive ways to help students produce good writing is to have them 
read good wrlting^^^mnd as much of it as possible. The same holds 
true for hnlcal writing; consequently, as an extension of the 
assigned readings in die preceding paragraph , I assign specific 
readings wholly to illustr'^te good technical writing style. Despite 
changes in our language (and the negative effect of translation in 
some cases)^ the best writing of the past remains an instructive 
model for students today. In addition, I have found not only that 
my students become more aware of good technical writing but 
that tiiey also thoroughly enjoy reading such classics as John 
Wesley Powell's **Conquest of the Grand Canyon," John Muir's 
"Through the Foothills with a Flock of Sheep," and Dallas Lore 
Sharp's ^'Turtle Eggs for Aggassiz.** And best of all, many students 
enhance their writing styles. 

If an instructor chooses to rely on only one earlier writer, 
I can think of no better choice than Benjamin Franklin, As a 
complement to his many achievements. Franklin was committed 
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to good writing. He once wrote, ''It seems to me that theiw is 
scarce ajiy Accomplishment more necessary to a Mail of Sense, 
than that of Writing well in his Mother Tongue/'^ Furthermore, 
he believed that writing should be ''smooth, clear, and short-' and 
should have **not only the most expressive, but the plainest 
words. Most significantly. Franklin practiced what he preached 
--m is evident in his Experiments and Obseruations on Electricity 
and his AccoLint of the New Invented PennBylvanian Fire-Places. 
In addition to being fine models of technical writing, both works 
contain admirable examples of graviliic aids. 

The final course exercise moves from the practical realm to the 
more intrinsic reEilm of appreciation^^appreciation for one's 
technical discipline. Technical wTiting students frequently have 
difficulty relating to the history of their discipline. Most are so 
firmly enii;enched in the immediate developments within their 
disciplines that they overlook the often fascinating and informa- 
tive traditiuii of these disciplines. To address this problem, I 
assign reading units based on each student's discipline. The student 
is asked to read the material, conduct further research, and pre- 
pare an intermediate report (either for a layman or for someone 
majoring in that technical discipline) th concentrates upon 
writing as a mode of communication within the histoiy of that 
discipline. Needless to say, the assignment is a real eye-opener 
for most students. 

The reading units are not difficult to assemble. As one might 
assume, engineering and natural sci'ince materials are plentiful and 
accessible. A reading unit for engineering can include Aristotle, 
Archimedes, Vitruvius, and da Vinci. With a bit of research, an 
instructor can also compile useful reading units for chemistry, 
premed, biology^ forestry, or any other technical discipline. To 
supplement each unit, I ask students to read Albert Einstein's 
*'The Common Language of Science*' and Thomas Van OsdaH's 
"The Poetry of Science: A Cultural Force," and lam considering 
adding Lewis Thomas's The Lives of a Cell to the list. 

The assignments outlined above are designed as complementary 
exercises in the traditional junior-senior technical writing course, 
but they would also be feasible in a junior collage course. It should 
be evident that these assignments are appropriate for students 
from any of the disciplines usually represented in a technical 
writing cou.se. Moreover, each assignment is flexible, and the 
instructor can adapt an assipiment to reflect the persond reading 
preferences of students. The scheme has a certain organic quality 
in that scientific literature can be used throughout the cou^e, or— 
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it time disallows the entire scheme--any one area or combination 
of areas can be employed successfully, 

A nearly endless supply of primal materials is available to 
the instructor; almost eve^ prominent scientist has had his 
or her writings collected. Many fine anthologies of scientific 
and technical literature are also readily accessible. Let me mention 
a few: Through Engmeermg Eyes, ed. Frank A, Grammer and 
James H. Pitman; A Science Reader, ed. Laurence V, Ryan;^ New 
Treasury of Science, ed. Harlow Shapley, Samuel Rapport, and 
Helen Wright; The Beginnings of Mndprn Science, ed. Holmes 
Boynton; New Worlds in Science, ad. Harold Ward; Science in 
Literature, ed. Frederick Houk Law; Great "^merican Nature 
Writing, ed. Joseph Wood Krutch; and Great Adventures in Science, 
od. Hulen Wright and Samuel Rapport. 

Evaluation 

Evaluating the success of these assignments depends largely on the 
instructor's sensitivity to the total development of each student. 
For example, an improved writing style is one easily detected sign 
of success. More permanent signs, such as maturing thought 
processes and a broader consciousness of one's discipline, may not 
be quite as evident. Be assured at least that these assignments 
generate specific benefits, and that in most cases the? benefits 
are lasting: 

1 . The student is encouraged to write more clearly and precisely. 

2. The student is encouraged to respond creatively to his or her 
technical discipline. 

3. The student is encouraged to become a bettir thinker. 

4. The instructor has at his or her disposal a workable, stimu^ 
lating series of assignments, 

5. Both the student and the instructor become more attuned to 
thr role of written communication in science and technology 
as it has manifested itself from Aristotle to Einstein. 

Because I believe these benefits are both imr^ortant and appro^ 
priate in the technical writing classroom, 1 recommend that 
technical writing teachers e: - iment with exercises based upon 
the reading of past scientific iiLerature, 
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Notes 

1. Owen Barfleld, Saving the AppearanceB: A Study in Idoiatry (New 
York: HarcouiL Brace & World, 1965), p. U. 

2. In developing this series of exercises, I was influenced significantly 
through eorrespDndence with Harman Estrin of the New Jersey Institute 
of Technology. His article, **An Engineering Report Writing Coune That 
Works/' Improving CoUegG and University Teaching 26, no. 1 (Winter 1968): 
28-31, and Walter J. Miller-s **What Can thy Technical Writer of the Past 
Teach the Technical Writer of Today?" IRE Transactions on Engineering 
V^]l! and Sp h 4 (December 1961): 69-76, were also helpful, 

3. Holmes ^.oynton, ed., The Beginnings of Modern Smnce: Scientific 
Writings of the IGth, 17th, and 18th Centuries (New York: Walter J. Black, 
1948),p= xvii. 

4. Boynton, p, Kviii, 

5. i have borrowed the phrase from Thomas Van Osdall, ''The Poetry 
of Science: A Cultural Force," Journal of Chemiaa! Education 50, no, 3 
(March 1973)r 174-75. 

6. Frederick Houk Law, Science In Literature (New York: Harper & 
Brothers, 1929), p, xv. 

7. Harvey Brace Lemon, Foreword, The Beginnings of Modern Science 
ed. Holmes Boynton, p. .nh 

8. Another eKcellent example of a man of technical eKpertise writing 
to a specific audience is Arthur M, Wellington's monumental Economic 
Theory of the Location of RaiiwayB, 6th ad, rev, (New York: John Wiley & 
Sons, 1906). Originally published in 1887, the book accommodates three 
levels of audience: layman, semi-expert, and expert, 

9. L.W,Labaree and W.J.Bell, Jr,, eds„ The PaperB of Brnjamin Frankiin, 
18 vols, to date (New Haven: Yale University Press, 1959-), 1 : 328. 

10. Labarae and Bell, 1 : 329. 
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(loud examples are useful in the techiiical writing class but are 
not always adequately provided in technical writing toxtboaks. 
Scientific American can be used as an excellent and inexpensivu 
source of examples to teach audience adaptation, organisation, 
technical style, dermitions and descriptions, graphics, and forma! 
report elements. This paper illustrates how that can be done by 
referring to specific articles from Scientific American^ 



Regardless of the technical writing text one selecte, the paucity 
of examples of good technical or scientific vvriting remains a niajor 
problem. I have found that articles in Scientific American fill this 
gap nicely. The magazine^ readily available and inexpensive, 
provides concrete illustrations of most facets of technical writing 
and is especially useful to technical writing teachers without 
industrial experience from which to draw material for classroom 
use. 

I have used Scientific American on three levels: in a basic tech- 
nical writing class (undergraduates only, predominantly sophomores 
and juniors of such majors as engineering, agriculture, and business) ; 
in an advanced report writing class (seniors and paduate students, 
usually premed, prelaw, chemistry, physics, and journalism majors); 
and in a graduate course for English majors: Teaching Business and 
Technical Communication, The magazine would work equally well 
in other specialized courses such as Writing for Publication and 
Technical and Scientific Journalism, 

Objectives 

In general, I use Scientific Anierican articles to ensure that stu- 
dents are familiar with examples of competent technical writing 
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aiid can recognize the effective implamentation of the various 
technical writing tenets covered in class. More specifically, articles 
in Scientific American can be used to acquaint students with 
such aspects of style as concreteness and economy, with general 
organizational patcems, with the proper function of paphic aids, 
and with the role of introductory and terminal sections. 

One major, and ieasonabiy definable, objective is tu assu.s& the 
abilities of students to select those aspects of professional writing 
that contribute to the overall success of a technical or scientific 
manuscript. Coherent organization and paragraph development, 
effective style, wise use of illustra^ions-^all are readily evident 
in Scientific American articles, and near the end of a technical 
writing ftourse students can be expected to do some thorough 
analysis. Generally^ whan I use this assignment, I give the fol- 
lo\ving directions: "Analyze the following article, pointing out 
what might e&cape the casual, untrained reader. Discuss=and 
ilhjsfcrate with concrete exainples from the article--the article's 
organizational pattern, its style, the presentation of technical data 
in prose and in visual form, the function of various sections, and 
other factors that conti^ibute to the article's success as technical or 
scientific writing.'' Students have produced some remarkably 
Lnsightful analyses, and have indeed pointed out much that would 
escape most untrained readers. I require that these analyses be 
presented in a professionai manner: well written, clearly organized, 
and thoroughly illustrated. Students are cautioned to approach an 
aiticle by topic rather than to attempt a paragraph-by-paragraph 
summary /analysis, m might be their tendency. The three or four 
students submitting the best analyses then function as a panel to 
lead a class discussion of the article. 

The meeting of this particular objective— the ability of students 
to detect and clearly define factors that make for a successful 
technical article-^ust, I think, be accompanied with a warning. 
In most on-job situations, pressures of time, inadequacies of data, 
or other factors may well preclude the achievement of genuinely 
high standards of technical writing. Often, we should warn stu^ 
dents, ''quick and dirty-' writing jobs must suffice. Thus, it is 
perhaps best to blend discussion of articles from Scientific American 
with discussion of readily available but poorer models, Nonethe- 
less, good wTiting is the goal, if seldom attained in other than 
published articles, and we should hold up the better models for 
our students. 
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Imple.nentation 

I begin by requiring each student to buy a copy of the current 
issue of Scientific AmericQrh Then I use it from time to time 
by tying various aspects of specific articles into my regular lectures 
and discussions, referring to the articles to rGinforce the illustrations 
provided by the course text. In early discussions of audience 
levels, 2oT example, I use Scientific American articles to illustrate 
material suitable for the intelligent laypersan but generally too 
theoretical for technicians aiid too basic for experts. Several 
exercises are possible at this time: articles can be further simplified 
for the general or mass audience, definitions and clarifying illustra- 
tions can he removed to make the articles better suited to a 
higher=level readership, and students with the necessary technical 
back^ound ma;^ attempt to revise articles for the more practical 
technician. 

Numerous other aspects of technical writing can be taught in 
this v^ay. Indeed, I use Scientific American to t^ach each of the 
following topics. 

Organization 

Scientific American articles lend themselves nicely to discussion 
and illustration of methods of parapaph development and organi- 
zation. An easy exercise is to aak students to read through an 
article and insert appropriate headings. The magazine does not 
provide headings hut does indicate new sections with space, so 
students are given some direction for first-level headings. Close 
reading, however^ is required to come up with useful headings, 
and subheadings present an even peater challenge. DevlBing 
headings leads to a discusiion of methods of organization and 
outlining, and various examples can be found in each issue of 
Scientific American. Historical or chronological development is 
used in "The Fabrication of Microelectronic Circuits" in the 
September 1977 issue; comp^son and contrast is used in **Micro- 
electronic Memories'' in the same issue; illustration and example 
can be found in "Kang^oos'' in the August 1977 issue, and so on* 
Any rhetoric text provides the instructor with infonnation on the 
various methods of development and organization, and Scientific 
American can serve to illustrate most methods. 
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Style 

The majority of Scientific American articles are well written, so 
there is little opportunity for the sort of sentence revision exer- 
cises found in most texts. Nonetheless, some stylistic revision is 
often possible, usually on a more sophisticated level than that 
demanded by textbook exercises. For example, in '■Light-Wave 
Communications" in the August 1977 issue, the sentence ''The 
first high-transparency fibers were m:\de by the Corning Glass 
Works out of a material whose principal component was silicon 
dfoxide" is open to the charge of wordin -s and lends itself to 
a discussion of active versus passive construction (and in this case, 
the passive wins). An adequate illustration of sentence balance, 
from the sa_nie article, is "Just as there are two kinds of light 
source for light-wave communications, so there are two types 
of detector in service.'' Class discussion can center on stylistic 
economy and concreteness as well as parallelism, coordination, 
and subordination. I have also found it useful to compare the 
often ''leisurely*' style of Scientific American articles with that 
of -'hard core'' examples of technical writing I have gathered 
from various companies, 

Definitiijn and Description 

Most technical writing texts provide at least a chapter on formal 
sentence definitions, expanded definitions, and descriptions of 
mechaiiisms and processes. Reading Scientific American allows 
students to observe these technical writing strategies in action. 

Random sentence definitions from recent issues include '*Capac- 
itance is a measure of the electric field surrounding a conductor/' 
^'Inductance represents the energy stored in the magnetic field 
set up by an electric current," aiid **Tempering is a practice that 
reduces the brittleness induced by quenching." I asked students 
to carry on from the first definition, defining electrical field and 
conductor for the layperson, and we found the use of the word 
represents in the second definition somewhat tricky, thus re- 
quiring clarification. 

An expanded definition appears in "The Striicture and Func- 
tion of Histocompatibility Antigens" (October 1977): ''Histocom- 
patibility antigens are defined as any molecules that differ from 
individual to individual and are not recognized in paft rejections." 
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This forma] definition is developed, with illustrations, for four 
paragraphs. A shorter example is found in ^*X=Ray Stars in Globular 
Clusters'' in the sime isoue: ^^Globular clusters are self^gravitating 
systems jonsisting on the average of about 100,000 stars. Some 
130 of <:hem axe known at present and perhaps 70 more may be 
hidden from us by intervening dust clouds. They populate the 
gLdautiL: 1ialo': the spherieai region that is biseetyd by the disk of 
the galaxy. All told the globulal clusters consist of some 10 million 
stars/' Adequate examples can be found in nearly all articles. 

The article on histocompatibility antigens also offers several 
good examples of technical description, including a nicely com- 
plex process description of the sequencing of the H=2 heavy 
chain, complete with visual aid. The descriptinn nf the process of 
analyzing the amino acid sequence of heavy chains in the 
October 1977 issue lends itself to conversion to basic instructions, 
another useful exercise. Samples of descriptions of processes or 
mechanisms can be found in most articles in Scientific American. 

Graphics 

Articles in Scientific American are well illustrated, and technical 
writing teachers will find a variety of useful visual aids to discuss. 
Briefly, ^'Kangaroos'' (August 1977) offers photographs, diagrams, 
sketches, maps, line graphs, and bar charts, all of which are effec- 
tively tied in with the text. Other articles are similarly fruitful 

Formal Report Elements 

Scientific American articles are especially useful to illustrate the 
fomi and function of various elements of the formal report. Some 
article titles can be discussed; e.g., the too-general ''Kangaroos*' 
versus the specific ''The Flow of Heat from the Earth's Interior,'' 
in the August 1977 issue, and the romantic ''Fundamental Particles 
with Charm'' versus 'The Structure and Function of Histocom- 
p^uibil^ty Autigens'* in the October 1977 issue. 

Introductory paragraphs or sections in most of the articles 
illustrate the inverted pyramid approach suggested by many 
textbooks, *'Side^Looking Airborne Radar'' (October 1977) is a 
good example. Paragraph one is a general, historical survey; 
paragraphs two and three move through efforts to develop efficient 
aerial photopammetry and the limitations of these efforts; para- 
graph four discusses the newest, most efficient method; paragraph 
five expands on this method and outlines the article to follow. 
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Thus, both fiuictions of fomial introductions=-to introduce the 
subject mattrt and to introduce the article— are illustrated. 

Terminal sections axe similarly well illustrated. ''Kangaroos'' 
has a basic summary conclusion, reversing the inverted pyramid 
introducf ion and reemphasizing the main points of the article 
concerning the kjmgaroo's amazing adaptation. The concludini 
paragraph is also a tywe exginipie of topic seniunce development, 
growing from the initiai sentence: '-The picture of the kangaroos 
diat has now been developed is one of a group of mammals that 
are not at all primitive but have 'adapted and radiated rapidly 
in respciise to a new and changing environment/' Interestingly, 
the final sentence of the paragraph points disturbingly to a con- 
trasting phenomenon^the disappearance of the kangaroo's smaller 
relatives, wallabies and rat kangaroos, resulting from the extension 
of the arid environment in vvhich kangaroos thrive-^thus further 
highlighting the kangai'oo's splendid adaptation. 

The conclusion of ^'Fundamental Particles with Charm*' is 
more speculative, pointing out avenues for further investigation: 
"Further experiments will be npeded to confirm this discovery. , , 
Various other articles provide other useful examples. 

Evaluation 

The variety of uses one can find for Scientific American aiticles 
makes clear definition of evaluative methods a bit difficult. In 
general, students are evaluated on their abilities to define and 
Illustrate tenets of effective technicd and scientific writing. 
Specifically, they can be asked to analyze segments of articles 
for function and effectiveness and to suggest and defend modi- 
fications. Although I use the articles primarily for class discussion, 
I do require written critiques of entire articles, I have also had 
students prepare informative abstracts of ardcles. and I have had 
them attempt the letter of quei^ thai: might entice an editor to 
publish a pai :iculai' article, I suspect most teachers of technical 
writing could find additional uses for Scientific American in 
their classes; the specific uses would then determine the method 
of assessment. 
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As all experienced technical writers know, writing is frequently 
done under intense pressures by writers who begin their task with 
a collection of materials from which a new document must be 
built quickly and effectively. Cut^and^paste exercises develop this 
skill and reinforce other types of instruction. Four cut^and paste 
assignments are briefly described, and for one the complete 
assignment and an example of its successful completion are given. 



The technical writing classroom is most successful when it ap- 
proximates the conditions students will find on the job. There, 
efficient writers often insert previously written materials in 
new reports or, when revising, cut apart a completed draft and 
physically reorganize it. Both actHities are ex;imples of cut-and^ 
paste. Because most college students have never needed that 
technique in other courses, they tsnd to be scornful of it as a 
half-measure, as uncreative, even as cheating. But if the instructor 
presents a series of progressively more difficult cut-and-paste 
exercises, each in a ccntext that students might actually find in 
their careers, students soon learn to respect the technique. More 
important, the technique challenges, then reinforces, student 
abilities to organize material according to a logical format, to 
revise^ and to edit. 

In technical writing classes at Ithaca College I teach juniors 
and seniors from a variety of professional disciplines: business, 
health»services administration, physical therapy, music, com' 
munications manaiement, education, recreation. Most of these 
students view themselves as preprofessionals, and they are generally 
experienced and aware of what it means to work in their profes- 
sions. Their composition skills are generally above average, but 
they have not yet learned efficient methods of producing com- 
100 
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petent technical writing within the intense time pressures they 
will frequently find on the job. Thus these students are ready for 
pragmatic approaches to writings one of which is cut-and-paste. 

The Assignnients 

I assign a seriei of four cut-and-paste assignments, the first two 
to be completed in class and the last two as homework. The four 
assignments, each more difficult than the one before, are spaced 
throughout the semester, and each follows the study of a particular 
format: proposal, progress report, journal article, formal report. 
Thus the cut-and-paste assignments provide additional work with 
particular formats, reinforcing them, 

The first assignment asks students to unscramble an informal 
proposal and to put it in the form of a business letter. I distribute 
copies of a scrambled proposal, on the last page of which is a list 
of headings. "Working in pairs, students devise an outline that suits 
the format, cut the proposal apart, and tape the segments in a 
logical order. When they have finished reorganizing the parts, they 
rje instructed to check the new draft for proper format, to add 
useful headings, and to edit for clarity > Finally, they are asked to 
attach instructions to a typist, instructions that would ensure an 
acceptable page layout. 

The second aaiignment-^ven in full, together with one stu- 
dent's response, at the end of this paper— is more difficult because 
more than reorganization is required and because no headings are 
given as clues to organization. For this assignment, given soon 
after periodic'-report format has been covered in class, I prepare 
a double^spaced typed transcript of a loosely dictated progress 
report. The dictation skips ^ound, as if its author had been 
spilling out random memories of work done during the report 
period* (three months in the middle of a two-year project). More- 
over, the sentences are choppy, the use of jargon is troublesome, 
and considerable useless information is given. The student is 
instructed to choose an appropriate progress-report, format, to 
make an outline, to cut and paste the transcript, to revise and 
edit it heavily, to note where visupls or supplementary materials 
are to be i^^erted, and once more to give the typist instructions. 

The third assignment, given soon after publishing articles in 
professional journals has been covered in class, provides a jumble 
of more or less raw materials for a journd article. The jumble 
includes conespondence, excerpt? from joumsd articles on a 
similar topic, graphs and charts, raw data, excerpts from a project 

In ; 
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feasibility study, and other assorted pieces of writing. Students 
are asked to take the material home and fashion from this mis^ 
cellaneous collection, almost certainly a collection similar to one 
they will dbcover on their desks at work several years hence, 
the draft of an article for a professional/technical journal. By 
cutting apart, reorganizing, taping, revising, editing, and writing 
uistructions to a typist, students once again fashion technical 
pieces under pressure of time. 

The final cut=and-paste assignment is similar to the third but 
more extensive. I provide a packet of about fifteen pages of 
letters, newspaper articles, proposals, progress repoits, tables 
raw data, graphs and charts of digested data^ven several 
pages of computer printout. I also place on library reserve a 
book^ength file of supplementary reading. I instruct students 
to come up with a draft of a final project report, complete with 
suggested appendLxes, Among the material I hand to students 
is material that is not properly part of a final report (uninterpreted 
data, part of a journal article on a subject unrelated to the project). 
Since each piece of material is by a different author, students 
must not only reorganize and revise but must also edit for tone 
and voice. 



Evaluation 

If students have completed the cut-and-paste assignment success^ 
fully, they will have demonstrated the following skills: 

1. An understanding of the concept of format generaliy and the 
ability to use a specific format (proposal, progress repon, 
journal article, and formal report) 

2. The ability to outline so that a subject is covered logically, 
exhaustively, and in a way appropriate to the format 

3. The ability to visualize page layout and to communicate 
that layout to someone else, theoretically a typist but in this 
case the instructor 

4. The use of headings, titles, and subtitles 

5. The use of visuals 

6. The use of cross-references 

7. The ability to revise and edit, especially for precision and 
clarity, for uniformity of voice and tone, and for suitable 
levels of technical language 

8. The ability to chooie appropriate appendix material 
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Because the cut-and-^paste assignments can be completed in a 
number of successful ways* no single answer key can be made 
against which to cQmpare each student's work. Instead, I prepare 
a checklist that parallels the list of skills applicable to the assign- 
ment under consideration and assign points in proportion to 
the importance that I place on each skilL The checklist that 
accompanies the second assignment (the progress report) is given 
below along with the maximum number of points that can be 
earned for each item, based on a total score of 100 points. 

The finished progress report uses an appropriate format 
(10 points). 

The report has a logical organization (15 points). 

The report is as complete as the raw materials allowed 

(10 points). 

The report and the instructions to the typist reflect the 
author's attention to page layout (5 points). 
Headings^ titles, and subtitles are appropriate and informative 
(15 points). 

Visuals are clear (10 points). 

Visuals are properly placed and cross-referenced (15 points). 
The report shows proof of good revising and editing skills 
(20 points). 

Evaluation is necessarily subjective; however, the checklists 
serve as a guide for both the teacher and the students, and I have 
found that both poorly done and well-eKecuted assignments are 
clearly distinguishable. 

Second Cut-and=Paste Assignment: Unedited Transcript and 
Student Response 

Below is the second cut-and-paste assignment. Following the 
unedited transcript is an example of its successful transformation 
to a propess report. Notice that the content is likely to be un- 
familiar to the class, and the technical language of biology presents 
an opportunity for the instructor to emphasize the need to avoid 
jargon and to provide definitions suitable to the audience. Notice, 
too, that in the completed report material from the transcript was 
eliminaLed when it was unnecessary or digressive. Not every cut- 
and-paate exercise need have problems of jargon or dipession, but 
such exercises sae ideal for checking the student'editor's skills in 
managing these complex problems. 
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ucrlpC of the dictncion by a projucc dirtnnor Clrvitu^ H. W.iHhIruUoh) 
detaiiing Chrt'e manthm' wnrk on a prnjuc^r COHtint; thv ij:rnwinM flNh in 

a p rD'_4rtJsS'=rijp''irl formnt, m.iku an outlinut formul.itu .mibtitU'H nnA hoadinp,^, 

and cut and pasc^ thy transcript into a pro^roHH ruport. Tfu'n udit >md 

ryvlf^o. Final I V, ndd wlwUfjUi-r 1 t ru;U LtMi v.ni think .iro n-uuq^.irv f'^r .\ 

typist to prnducij a f inlRh.,^d t'Orsv. ' . 

Thiii is ,1 r^^pnrt nf thfui* r^u■l^tl^^^ on tliu [^fajL-i t tn Htudv 
u^»- tlMh fnr ['(-.nj abi^irU iiir^M"pi nu>[.irv i^n.ic travel, yvvV is IkI!!.' 
pt?rformfd nndor cnntraut ^'jO-^-JD5=* from MASA. Total amount or lundHi 
I0=s0nn dollar^^ i;.S. Total u-pundituivri tM dntu^ Hroakdowu; 
$36,000 oahoratory tHiu i prntMi t , Sift, 200 Halarv, was:!^.^* .md ht'niMiiH, 
SS.OOO <'vgrht?ad. 51*200 travel, and 31,000 c:nns^u I tant ' h fi=t'. DiUMtion 
of projt-ct- 1 Jnn. I97ft thrnugh 31 Derember 1977 (two vo-h-r). Pt^riod 
of pro'ir^JSH rupDrti I July 197? through 30 Sentumbur 1977 (thryo monthH), 

FrogruRH in on f^thodulo. Frior Co 1 July all work im Lhoosifiii tho 
opttmal species w.is cnmplutqd, Wc liad nlsa tofnp U'Ctui l ons C rue C Ion oT 
tankt and pure hag p oi test equipfflent. During the flrRt wuuk in Julv 
data on weight gain and relative wleght of fist part.q uvro aHHonihl ud, 
regressed* and is presented In the table one (attached). From tht-se 
data* TlXep A3_?!ig s_^qj nbJ.£ji Peterg t a member oi the ClchlLdae farril Iv nf 
flshi was ehpsen as mnst promising to be grown aboard a Npaoeirafr, 
The qriterta for making that selection (which we fflflde on 15 July 1977) 
are Riven an a list (attnthed). 

During tliu rofnalndijr of July aritl tliroiighniJC August, oxpor ImtMiL.^ 
to f^e the litnlts of envi ronmen ta 1 plasticity of Ttlqpia were carried 
our. Oh, by the way» envtronmental plasticity means the ranRe nf en- 
vironmental change-^temperature, presBurei food Hupply, etf,--=that a 
species can withstand without adverse health effeets. Profeet mrmbers 
felt the work went well, although some re^deslgn of equipment was necessary. 
For example, the means of kteplng tank water at a given temperature 
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htid to be mpdlflud to koyp tin? CemptT/iturc- morg con t f a I l>"ib 1 f , 'llrni = 
lar ly , axygunnt ion uqu 1 pmt*n i. hail En bt' mnd 1 1" I r t> hti 1. 1 lt d 1 h t r lbi.it 
oxygen chraughout ihv tankn, The fe^Hults of theHt' f lut'tuntion t'Xpur 1 miMit h 
.ir*- f'.lv^n^ \v fihl,^ (.iif.ubtun .uid r;1uiw ri.'t til,. ,= xtt^<Mn.' 1 i i;^ " ' 

plasticity btiE faElior the limits undt^r which tbtf Tlh'iplci yiv^n^' -suf f lei tMit 1 y 
ftiHt and rnuitipiy su f f i t' Ion E ly rnpldly to provldu fuod ior tlio nt'coi^Hnry 
an ima 1 ^pro tf In pofticMi of tliu luiniiin dlijt, 

Oh i and liRt I forget, for you who .nvQ new road Mrs or who nru 
utifdiniHiir with tho pro]L>cij hcrc^ a pi^ojuct ov^vvi<j\J ^'A!'A rund;] 
weru graiJtod CO Htudy flah tulturo nbonrd ^iparecrnf t . Humans need ftirty 
porcpnt of thc-'if proEein requlremenE Eo he anlninl protoln fcontrarv 
to the line of boll from gofne cfnzy vMgeEarlang) , tiiiit in f protein froni 
heterotrophic organisms. Fish have bui^n iiuj^r, i^Hted a^ rnnst profnlalng 
because of their efflcienE generation of animal protein and because of 
thylr ability tu v/iLhstand a vide varieEy of envoronrnen ta 1 varintlansp 
including tho rapid accelerations accompimy Ing space flight. Qur proJt'.,t, 
entitled "Use of Fish as Animal Coiiiponents of a Clnse'd Ecologieal Sya=cmi'" 
will ehoose the best fish, study the Limits of its endurance, measure 
and record its f oed^prodlelng eapabliltyi and determine (roughly) Its 
eontrlbuCion co negentfopy (from negative entropy^ the amount of 
unretrlevable energy lost from the closed system), 

Now, on to the work of the last period (1 Octnbt?r to end of proU'Ct), 
We have left only two things. First* we will he coming up with values 
of negentropy* Thuse calculations (based on formulae determined by 
N. V, Mlronova, a brilllan Russian-=Snviet==physlclst ) will be made by 
cqinpucer, based on a study of the informational complexity of the various 
proteins in the parts of the fish. Calculations will be Imprecise^ but 
we will be In a good poRltlon, after the first round of calculations, 
to suggest ways In which caleulatiuns may be mnde better (in preparation 
for an addendum proposal seeking monies to make a second round of 
negentropy calculations) * 

10 j 
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Then In December 1977 we will be writing up the r^pot of our work^ 
seeking to also publish fpur iirtieles In Bclentlfle perlodleali. We 
will iee that our final report is sent to NTIS (National Technical 
Information Service) for Iniertlon In It tompuEer inf orfflaElon^retrlevai 
iystem* Algo In Decembir* along with the repert, we will prepare our 
addenduin proposal to continue the portion of our work chat ha.^ to do 
with negentropy calculations* 

Oh^^I almosC fLirgot= = In September this yynr, we also began to itudy 
the protelni under electron fTilcroscopes In preparat Ian for our cjilulations 
of protein LOmpluKity far our negentropy ealculatani, A eoniultant 
wan hired to design the study of Che photemlcrDgraphi and the program 
for computer itudy of data taken from the phetymicrographs . Phocomicro= 
graphs are pictures taken directly through the lenses of a mlcrosespei 
The cnniultiint was S, G, Ratner, an expert in e lec t romi croscopy (eomputer 
applicationi thereof) f ruin NIH (NaE'>onal Znstltutt^s of Health) ^ on leave. 
He gpunC one week in helping us deiign our data^use techniques regradlng 
Protein study. 

Other things . . . some benehmarks of the entire projeeti I July 
1976 finished flshtanks and genral laboratury equipment* 1 Auguit 1976 
collected species of figh to itudy (except white amur , which had to 
be imported from Lithuania and arrived a month Into the experiment* 
15 No ember 1976: ended first round of eomparative growth of fish; 
also dropped the notion of testing limits of grnvltatlonal (accelerative) 
stress because the coit of centrifuge equipment and fiih^tank modif Icatlens 
wcr 1 ext ravagant . 

And I forgot^ In July (end of July 1977) we studiei weight gain 
(growth) of Tilaplai. See cable five (attached, Algo, in a separate 
sec of tanks we tested the ability of several ipecles (including tllapia) 
to Ingest various kinds of garbage, including human offal* This is 
important^ since fish in interplanetary flight would act as a kind of 
Iwing garbage disposal systtm. Data on theie tanks are net available 
at the time of this report. Both thege sets of experiments went on 
side-by-slde with the environmental plasticity experiments of July end« 
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And in the last two wttks ef Auguit (alio iide^by-ildt wlch pliitlelcy 
expirieingnCi) wt did fertility gsperlments ; see cable 8, attaQhed. 



TABLE L, Relative Welghti of Various Parts sf the Bedy ef 
Flihei (In % ef Live Weight)* 
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Head 
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Skin 
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blood Si 
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meisture 


Tilapla 


1 


1 


130, 3S 


19. S4 


11.43 


17.72 


43.54 


3.49 


95. 82 


4, 18 






1 


62.9 


18-84 


i,82 


16.38 


46. 02 


4.06 


94.12 


5.18 


if 




1 


126.2 


18.34 


4.91 


9.B1 


52.02 


4,52 


19.30 


10.70 


if 




1 


66.85 


18.48 


6.73 


10.92 


49.53 


4.26 


89.98 


10.02 


ii 


juv 


5 


18.7 


20. OS 


8.13 


11.76 


.53 


.48 


93.42 


6.58 


Carp 




j 


628 


16.0 


12.1 


14.1 


52.4 


4.5 


100.0 




White amur* 


7 


? 


794 


13.4 


9.4 


12.4 


61.2 


3.6 


100.0 




Silver earp 


? 




449 


17.0 


10.6 


12.4 


55,6 


4.4 


100. 0 




Big head 


? 


? 


703 


23.2 


7,6 


14.6 


15.1 


3.5 


100.0 





*The weight ef bleed and meisture lost during dissestien is net distin- 
guished in the data cited from the literature. In our resulti they are sho\m 
in a ieparate celumn. If this ameunt Is added te the weight ef meat, the 
results obtained are identical to those characteristic of the carp, while 
anur, silyer carp and bighead. 



1. High ecological plaiCicity. 

2. Qmnivereus and nalnly phytophagoui feeding habits. Ability 
Co feed on algae; green mass of higher plants, and* aniinals . 

3. A supposed ability ts feed en Chief ella . 

4. A technically convenient eptimum temperature of existence 

ef between 20 and 28 j net requiring ipeclal thermdregulatory devices 
for its matlntinance . 

5. Resistance te changes in temperature over a wide range 
(from +8-10^ to nearly 40°). 

6. Absence of denand of ieasonal changes in temperature 
conditions. 

7 . Absence of seaional cyclic pattern of growth and reproduction 
(with coniequent regular increase In blomais). 

8. Early maturation, frequent spawning all the year round, 
caring for offspring, rapid Increase In population of biomais. 

9. High rate of growth at an early age and attainment of 
suitable dlmenilons for conaumptlon as food within a few months. 

10. Ability to exiat in a higti cocking density without ap- 
preciable influence on growth and p riipagatlon, reported In the 
literature (12). 
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TABLE 2. 



Fluccuacloni In Conditions ef Exlgtenci of 
Tllapla in EKpgriin^ntal Aquaria 



Indices 



Water tefflperaturg . * 

Mean waEtr EgntpgraEurg for the month 

Flustuatisns In water temperature durliig month. 
Fluctuatiofis In water temperature during day. . 
pH 

Oxygen concentraCisn In water, mi/llter . . , , 

Oxygen aatufatlon ef water, % , , 

B. 0. D. (permanganate) , . . , 

1. 0. D. (blehromate) 



17.9 


37.6 


20.7 


27,3 


1.0 


17,5 


0.0 


17.5 


6,0 


6.i 


,85 


8.37 


9,6 


9^.5 


11.8 


17.3 


23.2 


67,2 



TABLE S, Grewth ef Tllaplas per Month as Pgreentagef 
of their Weight at the aie of 12 monEhs 



Aquarium Nq. of 



Months 



No. 


ipeel^ 
men§ 


0-2 


2- 


■3 


3-4 


4-5 


5-6 


6-7 


7-S 


a- 9 


9-10 


10-11 


11- 


12 


1L4 


6 


2.1 


S. 


1 


S.9 


S.2 


9. 1 


14.2 


9. 7 


19.4 


10,6 


4.8 


7 


.2 


3L4 


6 


2.2 


6. 


1 


7.2 


5,2 


9.3 


13.2 


12.6 


13,7 


14. 1 


5.8 


10 


.6 


LIO 


6 


1.7 


5. 


5 


6.7 


9,3 


12.3 


14.4 


14.2 


11.2 


9.5 


3.7 


11 


.0 


LlOA 


6 


2.0 


3. 


6 


10.6 


11.0 


12.6 


11.0 


11.4 


3,9 


10.3 


9.5 


9 


,7 


L53 


12 


1.9 


6. 


3 


15,0 


11.2 


10.9 


12.0 


10, 7 


7.5 


9.6 


8.0 


6 


.4 


Mean 




2.0 


6. 


3 


9. 7 


8.9 


10.3 


12.9 


11.7 


11.1 


10. 8 


6.1 


9 


.0 



TABLE B. Reproductien In Six Female Tilaplas from 
Auguit 18p 1976 to Auguit 10, 1977 



Indices 



Number of fefnalei 





5/10 


10 




83 


h 


4 


Number of spawnings . 


. 13 


8 


9 


9 


6 




3 


Age at first spawning, months . 


. 6 


6 


5 


6 


5 




7 


Weight j g , 


. 11 


11 


10 


9 


2 


,5 


13.5 


Heati Interval between 
















ipawfiingi, days ....... 


. 25 


41 


44 


38 


71 




60 


Length* ssn. 


. 88 


90 


82 




65 




90 


t_ min at time of spawning. . . 


, 21,6 


22.2 


23.5 


22.5 


22. 


.2 


22. 5 


t" max at time Of spawning. . . 


. 26.5 


25.9 


26.4 


27.7 


25. 


. 1 


28. 7 


t mean during incubation . . , 


. 24.1 


24.9 


25.0 


24.1 


24, 


.0 


26, 1 


Mean Ineubation time, days. . . 


. 11 


11 


11 


9 


9 






Fertility ........... 


90*77 
30 


25,60 
209, 
20,41 


31,15 
184,70 


102,97 
149 


70, 


:40 




Number of larvae reared 


.90,77 


60, 
209 












Nunber surviving six months . . 


.42,77 


14. 

204 
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Edited Venion Prepared by a Studmt 

ftp^ ftri^ ■ 1 July 1917 iV^raxah 

NASA funds 

wsrs grsnttd Co sCudy fish eulturt absard spaEssraft* Hunani need fofEy 
percent ef ehtlr procein requifenenC to be inlnsi pgscein^ (flantpogy^ 
Vfr tha ilnfl ftf HmII Crnin irnir Frnny ygg^f i rl i nff) h^f Is, prsteln from 
hscefotraphls drganisms^ T1°h^^>i°"? ^^^^ ^.igg^^ t , i j'tn^a*^ pfamlslng 



besauit of their gfflslenE gingratlan ef aniinai proCtin and bseause of 
their ability Ca withstand a wide variety of envgrsnmental variations ^ 
including the rapid aseeleratlons accowpanylni space flighty ^^^h^ project, 
entitled "Use of Fish as Animal Goffiponents of a Closed Eeologieal Syatem," 
will cheese the beity^flsh, itudy the limit s ef its enduranei, mtasurg 
and record Iti fsed-pre^cing capability, and determine 
centrlbuCion to negentrepy (fr^e^negaCive entropy * the amount ef 
unrtttrloirnbip^ energy lost^from the elesed system)^ 

On 



1976^finished^fishtanks and geiy^al laboratory equipment. ^ 1 August 13/6^ 
^'^ollected^aC^cies ef fish te study (exeept white araur, which had te 
be imported from Lithuania and afrived a month into the experiment^ 
15 November 1976^ endet^f Irs t round of^eemparatlve growth of f Ishj^ , fi//1 #1 



1 ? * 

* ^ 
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dropped the nsElsn ef testing llmlta of gravitational Caceeleracive) 

Ml ~ 



gtrtsg because the ces^i^of centrifuge equlpnient and^f lah-tank modifications 

(fl7 

^all work en shosslng the 



were extravaiant .'^M^i*t; aliafTX ^ , , 

opClnial speeles^wai completed. IJe-jw^ alao eofflpieted^eenstruCElsn of 
tanks and purchase of teat equlpnient. 



" ^ ^ * ^4Msf*the first w< 



eek In July^ 

data on weiiht gain and relative ^fle%ht of flsE"parEs were aagembled/^^ 
regressed^ and^t^^relentid in the |able artg^ CaE£Jche^)^ 

- - i 

TABLE Relative Wiighti of Various Parti Of the Body of 
^ Fishes (In % of Live Weight) 



// of Weight FlnsS Heat^ Loss sf 

Speciei Sex Spee. of fish Hef,d Vlieera bones Skin Scalei Total blssd h 
ifi 8' moiSCure 



Tilapla 


* 


1 


130.35 


19.64 


11.43 


17.72 


43. 


54 


3. 


49 


95.82 


4 


18 






1 


62.9 


IS, 84 


8.82 


16.38 


46. 


02 


4. 


06 


94. 12 


5 


88 






1 


126.2 


18.3* 


4.91 


9.51 


52. 


02 




S2 


89. 30 


10 


70 






1 


66.85 


18.41 


6.73 


10.92 


49. 


53 


4, 


26 


89. 98 


10 


02 


n 


juv 


5 


18.7 


20.05 


8, 13 


11. 76 




53 




48 


93.42 


6 


58 


Carp 


7 


5 


42S 


16.0 


12. 1 


14. 1 


52, 


4 


4. 


5 


100.0 






White amur. 


? 


7 


794 


13.4 


9.4 


12.4 


61. 


2 


3, 


6 


100.0 






Silver carp 


7 


7 


449 


17.0 


10. 6 


12.4 


55. 


g 


4. 


4 


100.0 






Big head 


? 


? 


703 


23.2 


7.6 


14.6 


15. 


1 


3. 


5 


100,0 







^^The weight of blood and moisture lost during disaoction la net distln^ 
guished in Che data ^iCed ffom the literature. In our resultg they are shown 
in a separate eolunffi. If this amount is added to the weight of meat, ^ht. 



reaultg obtained are identical to those characteristic of the carp, whl^ 
asur, silver earp^and bighead. 



■"From the§e 



data, Tiiepia BSgsanbiea Peters , a member of the Clehlidae family of 
fish, was chosen as mos t promising^ to be grown aboard a spacecraft . 
The criteria for making that selection (which we made en 15 July 1977) 
are given ai -m H<E (flttachad)^ bilosT* 



1. High ecelegical plasticity. 



2* Omniverous and Balnly phytophagdua feeding habtta* 
to feed en alias, green mass of higher plenti, and inlffleli. 



Ability 



1 n 
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3. A luppOiid abilty to feed on Ch lore 11a . 

4. A Egehnleally convenient ppclmian tempsraCUFe of exlatgnce 

of between 20 and 28°, not requiring special thermorigulatpry devices 
iot its maintenance. | 

5. Hislitance te changei In temperature evgr a wide range 
(frpm +8-10" to nearly 40°).' ] 

6. Abitnee ef demand e^ieaional ehanfes in tiiflperature 
€endltlens. | 

7. Abaenee ef seasonal cyclic pattern of growth and riproductlon 
(with eonsequent ragular increase In blsmass). | 

8. Early maturatloni frequent spawning all the year found, 
caring for offspring, rapid increase In population of biomasi. 

9* High rate of growth at an early age and attainment of 
suitable dimensions for coniunptlon as food within a few months, 

10. Ability to exist in a high stocking^deniity without ap-* 
praciabie influence en gfowth and prepagatien- feperEad i n 
^iEDTaturi_(i?>? ( - 



Aflri T f^rgf^y^ in July 



^we^studie^ weight gain 



Xflrowt^/^of Tilapias/( ^ee table U^taehey Also, in a separate 

set of tanks we tested the ability of sivefal species (including tilapia) 

to ing€sC varieus kinds of garbage, including human offal « This^is sJ 

Important, since fiih in interplanetary flight would act as a kind of 
4 ^ ^1^^ ^ 



l^ing garbage disposal system. Data on these 



^are not^available^ 



TABLE 



5. Growth of ' 
roi their Welg 



Tilapias per Month as Percencages 
ht at the age of 12 months 



MonEhi 

Aquarium No*, of _ _ _ _-_ - = - - - -_- 

Ho. speei- 0-2 2-3 1-1 ~ 4-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12 



1L4 

2L4 

LiO 

LlOA 

L53 



6 
& 
6 

a 

12 



2.1 5.1 S.9 8.2 9,1 14,2 9.7 19.4 10,6 4.8 

2.2 6.1 7.2 B.2 9.3 13,2 12.6 13.7 14,1 5 
.3 14,4 14.2 11,2 9.5 3 



1.7 5.5 6.7 9.3 12 
2.0 S.6 10.6 11.0 12 



7.2 
8 10.6 
7 11.0 



6 11,0 11.4 3.9 10.3 9,5 



1.9 6.3 15,0 11.2 10.9 12.0 10,7 7.5 9.6 8,0 



9.7 
6.4 



Mean_ 



2.0 6.3 9,7 8.9 10. 3 12,9 11.7 11.1 10.8 



9.0 



i^flt rhr rtmr nf rhli rrp n rr . ^ ^^fh these sets of experiments went on 

side-by-side with ii^gnvlronraencal plasticity experiments, of July cfid/^ 
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<^An4 in the liBt twe weeks e£ AuiusC (ftlso slde^by-aide with^Iastiefty 
expevie^nca) we did fertility escperifflenCsj^ ^ate table Mmuhti/^ ^Uu^^ 

TABLE J. Reprsductidn in Six Female Tilapies f rem 
^hugu^t 18, 1976 ts AuguBt 10, 1977 



Indices 



Huaber sf femgles 



-mi 



5/10 


10 


h 


h 


82 


4 


. 13 


s 


9 


9 


§ 


- / 
3 


. 6 


a 


S 


6 


5 


7 


. 11 


11 


10 


9 


2.5 


13. S 


. 25 


41 


44 


38 


71 


60 


. SB 


90 


S2 




65 


90 


. 21.6 


22.2 


23.5 


22.5 


22.2 


22. S 


. 2S.5 


25.9 


26. 4 


27.7 


25.1 


28,7 


. 24.1 


24.9 


25.0 


24.1 


24.0 


26.1 


. 11 


11 


11 


9 


9 




90.77 




31.15 


102,97 


70.40 




30 


209, 


184,70 


149 








20,41 










.90,77 


fiO, 












209 










.42,77 


14. 












204 











Huffiber of apa^minps ..... 

Age at first Bpawning, months 
Weight, g ......... . 

Mean interval between 

Bpavnings, days ...... 

Lgngthi OS, ......... 

t_ sin at tlse of spawning. . 
t: max at t^e of spawning. . 
t Bean during inoubstion . . 
Mean Incubation tise, days. . 



HiffiibaF of larvae feared 



Hwber surviving sIk months 



During t^e reaainder of July and thfsughsut August, expeiftments 

a. 



to se^ the lialts of envlronaental plasticity of Til^pia wire eaFried 
ou^y Oh I by lUm Wiyj^^nvirenffiental plascielty ffieana the rangi of en- 
vironaentai Qhange^^t^perature, pftssure, feed supply, that a 

Bpeciei can withstand without adverse health effect^. Frs/idt members 
felt^the work went wellj although some re-design of equlpaent was neeessary- 
^For e3isapie, the ae^s of keeping tank water at a given temperature 
had to be modified to keep the tesperature more controllable| ^imi^ 
larly, oxygenation equipment had to be nodlfied to better distribute 
oxygen throughout the tanksi) The resultB of these fluotuatlon eiEperlsents 
are given in table few^C*t^MBharf^and show not the llaiitB of 



CutandPaite 



U 



TABLE 1. Fluecustiani In Condlcioni of EKiiCgnce of 
- tllMpla In ExpE7lmenCal Aquaria 

— - — ' — 

Indites Hlnlmius HaKlaum 

— - — ■ — ______ — ~HUi 





17.9 


37. 


6 


Mean water temptfstufe fpr the mdnth. 


20.7 


27. 


3 


FluctuaClDns In wactr temperaEUfe during msnCh. ^ 


1.0 


17. 


5 


Fluceufitldns In wsCer tesptracure during day> > > 


0.0 


17. 


S 


pH. ^ ^ 


6 0 


6. 


3 


ftcygtn cQncentraciQn In vacar i ffig/llter > . > . ^ 




8. 


37 


Qxygan saturation ef water, 




94. 


S 


1, 0, D. (permanganate) ^ ^ ^ . > ^ ^ > ^ ^ . > . 


11. a 


17. 


3 


Q, (blqhroMate) ...... ^ ^ .> ... > 


23 = 2 


67. 


2 



plasticity but rscher the limits undar whleh the Tllapia grow suffielently 
fast snd multiply sufficiently rapidly ts prBvide feed fer the necessary 
antiBai-prsteln portion of the himan diet. ^ 

ym -I aliiggti *^fQ*^*^-^ in ieptenber i->na ysAs^ we also began Co study 
the proteins under electron mlcrosoopes In preparation for our calulatlons 
of protein eomplexlty for our negentropy^ gaigulatoTigy ^ ^esnsyltant 
4?aa^ hige^tg design the Study Of the phutoBilcrographg and the program 
for computet study ef data taksn from the phstomicrDgraphi. Fhnf ntni '^ry^ 
arfl p^" flrf pj lrfiir cB t nlt r n d lr r rrl y rh r nu g h thr Irn n r n pf n ml f rn f if npa 
The consultant was S. 0. Ratner, an expert In elgctrsmiersseopy Ccomputer 
applleatlons) tharaofV f rom^HlH) ^Hatlonal Initltutes of HaalthUAon leave. 
He spent one week in helping us design ouf^data^use techniques r&Rt^tM^^ 
protein study. 

Ma hiiHirc icf^nnly two thlng^^^ Flrsti we will be coming up with values 
of negentropyi These calculations (based en formulae determined by 
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N. V. Mlronova, a briHinn FuBMliy -SQviet^hyglclgt) will be roade by 
eompuCer, based on a itudy of the InferiBitienai csBiplexlty ef Che yarloug 
protelng in the pares ef the fish. Caleulsclsng will bg Imptgelge, but 
. ' will bg In 3 ioed pesltlont afcgr Ehe first round of ealeulacioui. 
CO suigett wajri In which caleulaclonf may be made bgrcer^-fin propLflratloy 
Mf^«flHl^m ^ftpffia] ^ Ff frlng mnnl^g t" ^ rVy g t nfi flnd rnu n d nf^- 

l^y^ln Deeember 197 7 we will be wFlClii| che tmp^ of gut worHt 
aeeklng to also publlih fouf artlelei in selgnElflc periodicals. W# 
will see Chac our final report Is gent te-4^f^ iNaEional Teehnleal 
InforfflaClon Strvlc^ for Ingertlon in It eginputer InferinatiQn^retf leval 
gystem. Also in rigpgraht^F^ "T^^q i^lsh-th-g rppnry we will prepare our 
addendifln proposal Co continue the perElon of our verk Chat has to do 
wltH neggnCropy calculaclons- 



11 Using Technical 

Information Resources 



Maufita Pete^on Holland and Leslie Ann Olien 
The Univei^ity of Michigan 



Many students are Umited in their ability to do technloal work or 
to writa ibout it because they do not know how to research 
technioai subjeots in the library. Two methods of providing this 
instruction were developed jointly by a technical writing instruc- 
tor and a technical librarian and are presented here. 



The teehnical WTiter*B credibility rests upon adequate knowledge 
of the technical iubject and at times directly upon the ability to 
conduct a thorough search of the existing literature. Unfortunately, 
most student writers me not prepEtfed by their teehnical courses 
to conduct such searches. This lack of preparation was recently 
demonitrated on our own campus when a survey of 167 seniors 
in engineering reveried that only about eight percent had used or 
even looked at the b^ic research sources in engineering. Technical 
writing teachers, therefore^ find it necess^ to teach their stu- 
dents about technical infomiation resources. Admittedly, the 
task is difficulty especially for traditionally prepared initructors 
who generally have little background in technical subjects or 
their research sources. 

ThuSj th i purpose of this paper is to provide an orientation to 
such instrt .ction and to encourage technical writing teachers to 
seek additionid help from the technicd librarians at tiieir insti- 
tutions. We will describe two approaches to providing insttuction 
in the use of technical information resources, approaches that 
were developed through the cooperation of technical librariana 
and tachnical writing teachers at tiie University of Michigan, 
Finally, we will suggest adaptations of these approaches for 
introductoiy level classes and for schools where information 
resources are relatively limited. 
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The First Approach ^ Library Overview 

In the first approach, an overview of relevant library resources 
is given to all students in a BeniQr4evel technical writing class 
juit before they are to write their timt technic^ reports. This 
overview deals with the following topics: 

1. The use of the card catalog, especially the infonnation given 
on catalog cards, and the use of the ihelflist and serials 
records 

2. A description of major indexing and abstracting tools, in- 
cluding Applied Science and Technology Index, Engineering 
Index, and Chemical Abstracts 

3. An overview of government dncument and technical report 
literature and the use of Government Reports Announce^ 
men ts and Index 

4. An introduction to patents literature^ major business and 
technology reference works such as handbooks and encyclo- 
pediaij and U.S. standwds and specifications, including those 
set by OSHA and Underwriter's Laboratories 

In the technical writing class itself, itudente are asked to use and 
cite library resources where relevant. For instance, when they 
prepare job letters and resumes, they are asked to use several 
major business resoiarces to find information about their pro- 
spective employee: for example, Stmdwd and Poor's Regtster 
of CorporationB-^Q iBBxn about nrajor product lines, officer, 
locations, and subsidiariei-^and l^unk and Scott's Index-^o 
locate news articles about the company from such sources as 
the New York Times, Businem Week, and the Wall Street Journal 
In additiOiij annual reports are used to evaluate a company -s 
eoiporate assets. At other times, students are asked to find rele- 
vant material for reports by using several of the sources described 
in the overview lecture. 

Because some students have had little previous libraiy experience, 
these orientation lectures should be held in the library so that the 
location of the materials discussed can be indicated. For Uiose 
instructors who prefer to hold libr^ instruction in their own 
classroomi, a videotape with handout is available, It is also im- 
portant to distribute a detailed handout of examples from the 
sources discussed, a handout that students can use as a reference 
throughout the iemester,* 

Student response to this approach has been very favorable. 
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Although many itudints were overwhelmed by tiie volumt of 
material with which they were unfwnili^, they were neverthelesi 
grateful to lemi that such materials existed. A few studenti who 
had previouily been ^lipied technical research papers but had 
been given no insteuctlon in uiing libr^ resources regretted that 
this overview had not taken place earlier. 

The Second Approach: Mmicourse in Technical Resources 

The lecond approach is based on a one-credit course in the use of 
library resourcei. To ensure maximum benefit from the course, 
students are flowed to enroll only if tiiey have a cuirent reiearch 
topic for a technical course^ for tiiesis work, or for a project 
arising out of part-time employment. The course meets for one 
two-hour seision a week for eight weeks and covera the following 
areas. 

1. Books: a diicussion of publishers and publishing pattemi in 
technology^ the introduction of biblio^phic tools such as 
Books in Print and Forthaoming BookB, and Bn explanation 
of the card catalog. 

2. Journali; a discussion of university presses and scholarly and 
popular publishers md the introduction of Ulrich's Inter- 
national List of Serials and the national union lists. 

3. Indexes and Abstracts: an introduction to the organization 
and use of subject indexes (e.g.. Applied Science and Tech- 
nology Index) and multiapproach abstracting services listing 
by subject, author, md somRcimes by chemical formula, 
patent number, and author's corporate or institutional 
affiliation (e.g.^ Chemical AbstractB, Computer and Control 
Abstracts), 

4. Conference Proceedings: a review of the indexing and biblio- 
graphic conteol of conferences throu^ such sources as 
InterDok: Directory of Pubiished Proceedings, Proceedings 
in Print, and professional associations. 

5. Documents and Technical Reports: a review of govemment, 
university, and corporate publishing md the distribution of 
their reports through the office of the Superintendent of 
Documents and its Monthly Catalog, through the National 
Technical Information Semce (NTIS) and its Government 
Reports Announcements and Index, and through private 
mailings. 
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6. Standards, Specifications, and Patents: a presentetion of the 
hiatoty and development of voluntajfy and mandatory st^- 
dards and ipecifications from American National Stondards 
Institute (ANSI), professional societies, International Stan- 
dardization Organization, and the United States government, 
including procedures for obtaining a patent and the use of 
the literature through searching. 

7. Reference Sources outside the Library: a discussion of 
directoriei for locating experts (e.g.. Encyclopedia of AssO' 
ciatioriB, Directory of InduBtrial Research ^boratories) and 
the use of yellow pages, city and state offices, direct mail 
advertisings etc. 

8. Business Sources and Updating Skills: the introduction of 
Business Periodicals Index, Standard and Poor*s Register of 
CorporationB, Thomas' RegiBter of American Manufacturers, 
and Funk and Scott's Index; a discussion of techniques for 
keeping current and learning about new fields through 
general scientific periodicals such as Science, Scien tific 
American, and American Scientist; a review of the publi- 
cations from various professional societies (IEEE, SAE); 
and an orientation to the use of industrial librarieSi 

9. Future Information^Handling Technologies; a videotape 
presentation on the advantages and limitations of compu- 
terized bibliographic searching, including on-line computer- 
ized bibliopaphic search through the Loekhead Dialogue or 
SDC Orbit lystems for each student. The data bases include 
on-line files of approximately fifty printed sources, including 
Chemical Abstracts,. Engineering Index, and technical report 
literature from the National Technical Information Service. 

Handouts of illustrative materials and bibliopaphies have been 
prepared for the various syllabus topics, and one and one-h^f 
hours of each two-hour session are uiually given over to lecture. 
Thirty minutes is scheduled as a supervised lab session during 
which students use the materials in^oduced in the lecture and the 
instructor answers questions and offera suggestiono. In addition to 
lecture and lab seisions, the course includes a term project that 
is explained to students as folJows: 

1. Select and define a research topic. Examples from past terms 
include "function and reliability of the emergency core 
cooling system in a pressurized water reactor^*' "continuous 
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casting of high alloy metals, concentrating on available 
technology and patent applications," and "construction of 
concrete dams using present methods and techniques/' 

2. Develop a bibliography using sources discussed in class, 
including the card catalQg (with a list of Dertinent subject 
headings), handbooks, manualSj indexes and abstracts, and 
patents and standards. In addition, identify a professional 
society or association whose members would have research 
interests similar to yours and list conferences this society or 
other groups have held that are related to your topic. 

3. Include with your bibliography comment about the specific 
value of the materials consulted, difficulties you encountered 
in searching, etc. 

The format and content of the reports vary according to the 
project. For example, research on pile pulloutj a civil engineering 
problem created by ice and fluctuating water levels, yielded a 
small number of highly specific citations from the U,S. Army 
Cold Regions Laboratory md Canadian document sources, the 
American Society of Civil Engineers indexes. Engineering Index, 
and conferences published by the International Association of 
Hydraulic Research, In contrast, research on microcomputers 
and microprocessors provided pages of sources, and the project 
developed as an evaluative essay on major tools for further re» 
search. The introductory portion of one student's report is given 
below. 

I rasgarched the subject "*Cost of Concrete Dam Construction" 
at the Univeriity of Michigan. My objective was to compare 
the cost of different eonitruetion msthods for various types 
of concrete dams. Because of my limited knowledge of the 
subjectj I needed to determine the types of concrete dams and 
the methods of construction before attempting to determine 
costs. 

I consulted the following sources to fmd relevant references 
on which to base my term paper: 

1. Card Catalog (Engineering Library) 

2. Engmeering Index (Engineering Library) 

3. Card Catalog (Graduate Library) 

4. Comprehensiue Dissertation AbstractB (Graduate Libraiy) 

5. Applied Science and Technology Index (Engineering Librar>0 

6. GQvernment Reports Announcements and Index (Engineering 
Library ) 

7. Amprican Society of Civil Engimen Publications Index 

8. Browsing 
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The report continued with a description of methodology and an 
extensive bibliography that ranked the relevancy of the materials 
found and described the values and hmitations of the various 
sources consulted. 

Evaluation Is an important part of the course because it en- 
courages comment on the technical content of project materials 
and tends to reinforce the merit of the course itself. For example, 
in evaluating the above report, Professor Robert Harris, Depart- 
ment of Civil Engineering, noted: *a found [this student^s] report 
very relevant to the subject chosen. . -. .The breadth of sources 
cited was good and his evaluation of their potential for his ^tudy 
vv^as carefully made.^* And the student responded: '1 feel ongi^ 
neering Humanities 420 was very valuable and saved me a great 
deal of time and trouble. I would highly recommend the couree to 
anyone who has trouble in research or the use of the library 
in generaL'* Typically, faculty and student evaluations have been 
favorable. Some have said, think this course would be most 
valuable to every student/' found the course ver>^ stimulating 
and interesting,*' and have learned more things that I will use 
and have enjoyed this course more than any class IVe ever taken,'' 

Adapting the Two Approaches to Other Settings 

Instructors whose library resources are limited can, of course, 
follow the lecture or course syllabus but introduce fewer re^ 
sources. They might also look to resources outside their campuses. 
For instance, teachers in larger cities can rely on public libraries 
to provide most of the materials needed since these libraries 
usually serve small business and industry in the area and have 
appropriate materials available. Some teachers may have access to 
nearby colleges or universities for supplementary source materials. 
Othe^ may need to rely more heavily on handouts and borrowed 
materials. Including audiovisual aids and materials obtained through 
national Interlibrary loan or State Access Office programs. In- 
structors in two-year colleges or those teaching at the freshman or 
sophomore level might choose to concentrate on less technical 
sources such as New York Times Index, Consumer Index, Applied 
Science and Technology Index and city, county, and other govem- 
ment agencies near their institutions. All teach ;is should note that 
it is important to teach a few tools thorougnlyj stressing general 
concepts and the transferabiHty of research skills. The student 
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who learns how to use two or three indexes and abstracts effec- 
tively will quickly leiU'n the use of others when he or she has the 
need and the appropriate materials available. 

Teachers of technical writing may find several rewards in 
teaching—or enlisting the librariaii to teach--the use of technical 
resources. They increase their interaction with technical professors 
(whose students they share) as well as their own knowledge of 
and respect for various technical fields. They may also earn more 
respect from their students by demonstrating an unexpected 
degree of competence in the technical fields of their students. 
Finally, technical v^iting instructors who teach research skills 
contribute significantly to the professional development of their 
st^ I dents, 

Notes 

1, This handout as well as other handouts and videotapes referred to 
in this article are available from Maurita P. Holland, Head, Techn<^p|y 
Libraries, Engineering-Transportation Libra^, The University of Michfgan, 
Ann Arbor, Michigan 48109, More detailed information about the resources 
cited in this paper and about additional resources is available in Robert H, 
Malinowsky et a!,, Science and Engineering Literature: A Guide to Current 
Reference Sources^ 2d ed, (Littleton, Colo.: Libraries Unlimited. 1976) and 
in K, W, Mildren, ed., Use of Engineering Literature (London and Boston: 
Butterworths, 1976). 
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In some technical writing courses, instruction in the design 
and preparation of visual aids receives only indirect attention. 
Frequently the topic Is subsumed entirely into other types of 
instruction or is taught only theoretically, almost as an after- 
thought, A lecture and vi^orkshop model for teaching technical 
illustration is outlined here. 

Most technical documents require visual supi/ort, and technical 
writing courees must, therefore, include substantial instruction 
on how to design and use visuaJs, Ln this paper we describe a 
lecture-workshop model that can be expanded over several class 
periods. Indeed, we recommend that the single lecture and work- 
shop described below sen^e as a starting point, a minimum re- 
quirement, for more systematic instruction in the design and 
preparation of visual materials. 

Background 

Students have been subjected to viiual presentations all of their 
lives. A potent early form probably came by way of television 
advertising, with magazine and newspaper advertisements following. 
As the products of well-backed efforts to persuade audiences, 
these media presentations almost always rely on the effective use 
of paphics, design, color, and fom.: But students in technical 
propams may be even more aw^e of visuals than their counter- 
parts in nontechnical propams. Engineering and science majors, 
for example, use technical texts that contain hundreds of graphs, 
charts, and visuals of all descriptions. Technical students are 
cau^t up in, preoccupied by if you will, a scientific environment 
that provides them with paphics at every turn. Our point is that 
technical students may already have a veiy good idea about what 
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makes a good visual: the world of advertising has subjected them 
to many examples, and their scientific courses have offered 
effective visuals dealing with theory and practice. 

All of this sxpDsure provides easy entry into an intit'al assign^ 
ment, and you might introduce the visuals workshop by asking 
students to gather both good and poor examples of visual presen-^ 
tations from books, magazines, and journals. Such an exercise 
allows students to take part in the opening discussion and, at the 
same time, clarifies and refines their visual standards. 

The Lecture 

You might begin your lecture by discussing the impact of visuals: 
they break up the text, providing relief from the verbal presen- 
tation; they provide variety, adding interest to reports; they 
reinforce subject matter, increasing retention. You might also 
note that the care with which a technical writer has handled 
visuals disposes the reader favorably toward the report, perhaps 
because the reader assumes that the care used in preparing the 
visuals was also used to write the report. That assumption may 
be false, but unconsciously most readers make it. No matter how 
you introduce the topic, certain basic concepts should be included 
in the lecture: 

1. General. Visuals reinforce but do not replace the text. 
Consideration of the audience applies to the selection of 
visuals just as it does to the selection of language for the 
text. Since placement on the page has a major impact on 
the audience, students should carefully analyze layout. 

2. Photographs. Poorly planned and executed photos clutter 
and confuse. Students, therefore, should prep^e simple 
photos, label them with essential infomiation, and mount 
them securely to ensure a professional appearance in the 
body of the text. 

3. Drawings. Students should label drawings according to 
perspective; unlabeled views cause trouble for readers. 

4. Diagrams. Since simple diagrams provide an effective way 
to reinforce ideas, they should be used liberally. How- 
ever, students should be cautioned about the use of complex 
schematic diagrams that are too complicated for most aud- 
iences to follow. Simple schematics belong in the body of the 
report; complex, exact diapams belong in an appendix. 
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5. Tables. Since tables actually provide rather tlian merely 
reinforce data, they should be treated separately from other 
visuals. For example, tables are labeled at the top, since the 
rnaf-\>r considers the table ns part of the basic tuxt. But oven 
tables are not totally self-contained, and students must 
provide an adequate discussion of tables in the text so that 
the reader can understand and interpret the material. 

6, Graphs. Detailed graphs on lined paper should be placed in 
the appendix; in the body of a report, a more general indi^ 
cation of relationship or correlation will do. In all graphs, 
vertical scales should be placed on the left side of the graph, 
horizontal scales, across the bottom of the graph; each scale 
should begin from the bottom left-hand corner. If the graph 
contains multiple lines, the most important line should be 
placed in bold print, the second most importaiit line in light 
print, the third in dashes, and the fourth in dots. Since 
paphs shov^ relationships between knovv^n standards and 
new information, they are particularly useful for an un- 
informed audience. The greatest danger with graphs, however, 
is the selection of a misleading scale, and student must 
ensure that their portrayal of data is ethical. 

This lecture should be accompanied by its own visual reinforce- 
ment, of course. As you discuss each type of visual, use slides and 
transparencies that illustrate effective and ineffective uses, the 
more up-to-date the better. With lead time, most instructors can 
rely on the graphics division in their own institutions. These 
professionals can make very attractive copies of visuals in either 
transparency or slide form. Often, again given the time, they can 
create original visuals that illustrate your points more effectively 
than visuals you have collected from other sources. 

Certain guidelines for designing effective visuals should also be 
emphasized in the opening lecture and reinforced with examples: 

1. Keep visuals simple: too much detail confuses and distracts. 

2. Use sharp colore for contrast. Pencil is too light for reports or 
briefingSj and pastel colors are too weak. 

3. Use minimal wording and short labels; too many words 
counteract the effect gained by visual reinforcement. 

4. Differentiate labeling arrows from process arrows by making 
those for labels smaller. 

5. Adapt visuals from books or magazines, but be sure that they 
are appropriate for the intended audience. 
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6. Use good quality materials. 

7. Never interrupt a sentence with a visual; a visual and the text 
should be an integrated, logical unit. 

8. If a visual In a typed manuscript requires an entire page, place 
it on the back of the page that precedes the discussion of that 
visual. In this way, the visual directly reinforces the text. 

9. Do not try to get by with minimal effort. Well-prepared 
visuals enhance the readability of reports and improve 
communication . 

The Workshop 

There is obviously more material on the preparation and use of 
visuals than can be covered in a single lecture. Most instructors 
have collected a wide range of visuals and some will want to 
discuss special cases, for example, briefing visuals. (Since briefing 
is part of the course requirements at the Academy, our students 
need to see examples of large, effective briefing aids.) You might, 
therefore, consider additional lectures before you turn to the 
visuals workshop. 

When you do move on to the workshop, spend the bulk of the 
time in the workshop mode; that is, give students the opportunity 
to make and critique visuals. Soon they will be designing them for 
assignments and receiving you_r criticism of their eiforts. The 
workshop gives them practice and allows for **ftee" mistakes. 
Along with your suggestions, they will also obtain valuable peer 
feedback on their work. 

We ask students to bring the following materials to the work^ 
shop: ten sheets of unlined paper, three sheets of graph paper, 
a variety of colored pens and pencils, a small ruler, and a geo^ 
metric compass. We provide a set of statements dealing with 
statistics, descriptions, and mechanisms that can be put into 
visual form. These can be excerpted from student papers, text- 
books, and professional reports. 

The sample set that follows was taken from student reports. 
These excerpts are obviously in need of visual clarification, and 
the student's task is to produce easily understood visuals that 
anhance the reader-s comprehension. It is important that you have 
effective visual solutions in mind, and typical instructor reactions 
follow each excerpt. You might also wmt to have on hand the 
visual that originally accompanied the statement as you found 
it in a text or report. 
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Directions to Students: In considering illustrations for a text, 
remember that visuals reinforce the author's text; they do not 
rep/ace it. The question is not '^VVhen must I use a visuar'"' 
Rather, tho question is "When -ill a visual hc^lp mv rearh^r 
understand my report?'' Therefore, writers must examine their 
texts for places where visuals clarify ideas. 

Below are excerpts from five student reports. As your instruct 
tor directs, read an excerpt and design an appropriate visual on a 
separate sheet of paper. These visuals may take many forms: flow 
charts, schematic diagrams, tables, line graphs, pie charts. Use 
your imagination to devise new techniques. Although we do not 
expect you to be a proficient artist, you should be able to provide 
appropriate and effective visuals for the excerpts given here. 
Since all of your papers after the description of a mechanism 
include visuals, we hope these exercises will improve your ability 
to create ones that are effective. 

Excerpt 1: Wind Tunnel Experimental Data 
This table, taken from a larger table found In the appendix of a 
report, contains exact data points. Using the data, construct two 
graphs. The first should reflect the data as it appears in the 
appendix; the second should reflect the data as it would appear 
in the body of a report for a general audience. 



Results of Bomb Data 



Mach Number 


Coefficient of Drai 


0,14 


0,0672 


0,25 


0.0682 


0,37 


0.0682 


0,48 


0,0626 


0.61 


0,0727 


0,71 


0,0756 


0,82 


0,0848 


0,86 


0.0856 


0.91 


0.0932 


0.97 


0.0997 


1.04 


0,2710 


1,13 


0.3031 


1,20 


0,3029 


1.44 


0J460 



Instructors should anticipate the following kindi of problems 
as students handle excerpt one, 

Generai Extensive data given with such precision usually 
appears in the appendix of a report. But the appendix may also 
contain a detailed paph of the data. This asiignment asks students 
to provide a paph for the appendix as well as a more general 
version for the body of the text, where the reader needs to discern 
relationships but does not need precise detail. Some students find 
it difficult to determine proper spacing on the graph paper* 
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Minimum requirements. Two graphs, one on paph paper with 
precise spacing of data, the other a more general graph showing 
the relative position of the eL!r\^e between clala points. 

Alternate possibilities. Some students might use a bar graph 
rather than a line paph; math wizards can find an equation to fit 
the data curve (if they bring calculators), but such an approach 
adds little for the general audience. 

Excerpt 2: What People Dream About 

Calvin S, Hall studied 10,000 dreams to find out what people 
dream about. Then he ciassified the dreams according to the 
following categories: dream setting, cast of characters, plot, 
dreamer's emotions, and color, A summary of his findings foU 
lows: parts of a building comprise 24% of the dream settings, 
automobiles 13%, entire buildings 11%, and recreation areas 10%, 
The cast of characters involves strangers in 43% of the drfeims, 
friends in 37%, and family in 19%> The plot involves movement 
in 34% of the dreams, talking m 11%, sitting in 7%, and social- 
izing in 6%. The dreamer's emotions include apprehension in 
40% of the cases, anger, happiness, or excitement each in 18%, 
and sadness in 6%, Finaliy, color applied to only 29% of the 
dreams. 

Instructors would do well to expect the following problems 
as students tackle excerpt two. 

General. This example shows the problem created when a writer 
Incorporates a number of statistics into the text. The reader 
becomes saturated with numbers and misses the significance of 
the data. Further, as the data is given here, the categories do 
not always add up to one hundred percent because the author 
classified only those reiponses that fit selected patterns, ignoring 
less typic^ responses. Most students should have little trouble 
developing a simple table for the data, but they will have trouble 
developing additional visuals; require students, therefore, to do 
more than present the data in a table, 

Minimum requirements. An extended table listing the data 
within appropriate categories and a visual in which the distinctions 
between categories are readily apparent. 

Alternate possibilities. The data could be presented in a series 
of bar graphs; the bars would provide a means of comparing 
across categories. Breaking the information further, students 
can draw a series of pie charts, one for each category; highly 
imaginative students can add a picture for each breakout within 
a categoty, but the sketch would be a mere outline if done in 
a class period. 
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Excerpt 3: Electrochemical Aspects of Corrosion 
All forms of corrosion have in common an electrochemica! 
rpnction rGquiring four t^lyments: an anode, a cathode, an i^lectron 
path, and an electrolyte. The anode describes the mutal or part 
of thp metal where the actual corrosion or destruction of material 
takes place. A process called ''reduction reaction" takes place at 
the cathode. The electron path is a metal or alloy that conducts 
electrons from the anode to the cathode, and the electrolyte is 
the environment that contains conducting anions (negative ions) 
and cations (positive ions). 

The reaction occurring at the anode, or the anodic reaction, 
given metal ''A" is generally written 

A A ■ + ze 

In other words, atoms at the anode give up electrons. These 
electrons travel through the electron path to the cathode and 
are used up in the reduction reaction. 

The reduction reaction occurring at the anode is characterized 
by the equation 

ze^ + M^^^ 

Thus electrons from the anode travel to the cathode through the 
electron path and combine with an ion in the electrolyte (M^^) 
and leave the metah 

On a metal aurface anode aud cathode sites exist randomly 
and may change instantaneously. In other words, anode and 
cathode sites change rapidly so that the above process occurs 
all over a metal surface. 

Instructors should be alert to problems like these as students 
deal with excerpt three, 

Generai This text provides a basic discussion of electrical 
potential and the flow of electrons. For an electrical engineering 
major, the text is simple, but for the nonspecialist, the text is 
more intelligible with visuals. Be prepared to argue with electrical 
engineering majors on this one. Nonmajors may have a difficult 
time with this text, but let them work with it a bit. The text 
reads fairly well and presents the concepts in a simple form. With 
a little effort, even the novice can understand and work with 
this text- 

Minimum requirements. A simple schematic depicting the main 
parts (anode, cathode, and electrolyte) and the direction of move- 
ment. Terminolo^ must match the discussion and equations in 
the text. 

Alternate possibilitieB. An imaginative cartoon depicting ions 
traveling from one point to another within a solution. 
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Excerpt 4: Solid Fuel Launch Vehicle Propulsion 
Thrust is basically a force that causes an object to speed up or 
slow down in some direction. By producing thrust, a launch 
vehicle propels itself and its payload upward against the force 
of gravity. When fuel burns, hot expanding gases cause mass to 
travel at high velocities, producing a tremendous force that acts 
in a direction away from the combustion. By Newton's Second 
Law, which states that for every action there is an equal and 
opposite reaction, the thrust force acts in a direction opposite 
that of the escaping gas. 

h\ order to move away from the earth's surface, a launch 
vehicle must produce sufficient thrust to overcome gravity. 
Gravity acts in a direction toward the earth's cer.ter and causes 
objects to remain on, or fall toward, the earth"S surface. To 
achieve takeoff, the vehicle engine produces thrust greater than 
the opposing gravity force. 

Steering a launch vehicle as it travels upward against gravity 
involves changing the thrust direction. Imagine a line drawn 
verticaily through the center of the cylindrical launch vehicle 
or rocket* Altering thrust direction to the left or right of the 
center line causes rotation around a point in the vehicle called 
the center of mass. A thrust direction right of the center line 
causes counterclockwise rotation^ while thrust direction left of 
the center line causes clockwise rotation. 

Instructors might anticipate the follovving problems as students 
work with excerpt four. 

Generai Expect complaints that this text needs no visual be- 
cause the concepts are obvious. For technical students, the text is 
obvious, but not all audiences have a icientific background. Stress 
visuals as reinforcing the text, not as replacing or canrying it. 

Minimum requirements. The third paragraph needs a simple 
schematic indicating the direction of motion, the center of mass, 
and the direction of rotation. 

Alternate possibilities. Rather than relying on a simple diapam, 
students can graphicaliy develop the third paragraph with model 
rockets, drawn to scale. Also, the earlier parapaphs could include 
simple lines and awows to depict relative forces for thrust, gravity, 
and so on. 

Excerpt 5: Pollutants 

Pollution from automobiles eKists in basically three forms: 
hydrocarbons, carbon monoxide^ and oxides of nitrogen. 

Hydrocarbons, designated as HC, are substances composed of 
carbon and hydrogen. Gasoline uied in most cars, known as 
octane, is chemically named 2, 2, 44rimethypentane, The mole- 
cule of gasoline exists as a chain of five carbon atoms bonded 
(attached) to each other with three other carbon atoms bonded 
to the second and fourth carbon atoms in the chain. Because the 
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carbon atom has the capability of bonding in four locations, 
hydrogen atoms bond around the eight carbon atoms so that 
each carbon atom ha^ four bonds or four groups aLtachi^d to 
it If combustion were complete, this moleciiie would react 
completely with oxygen to produce water and carbon dioxide. 
However, complete combustion does not occur within the engine, 
so the gasoline molecule breaks up into different substances of 
carbon and hydrogen known as hydrocarbons. . . . 

The last pollutants are oxides of nitrogen designated as NO^. 
The automobile engine produces NO, NO2, and N2O4, where the 
N stands for a single nitrogen atom, the O stands for a single 
oxygen atom, and the number represents the number of atoms 
of nitrogen or oxygen. The amount of NOx produced does not 
depend on Incompiete combustion but on the tempern^ure of 
the combustion. In an engine, the quantity of NO^ produced 
Increases significantly at about 4000""?. 

The fifth excerpt may well raise the following issuas during 
the workshop, 

G&nerai The test presumes an elementary knowledge of chem- 
istry. For classroom purposes, the parapaph on carbon monoxide 
waj omitted. The text is technical but should cause no real prob- 
lems. Students may have to dust off their knowledge of chemistry, 
but the text is clear enough and any student should be able to 
develop visuals for the concepts. 

Minimum requirements. Two visuals: the first using letters and 
lines to depict the chemical bonds (H-C^C, etc) and the second 
based on a line paph showing the relationship between temperature 
and oxides of nitrogen. Although the last paragraph is vague 
concerning the precise movement of the line, students should be 
able to show a general relationship. 

Alternate pOBsibilities. Students with better backgrounds in 
chemistry can depict the variety of hydroc rbons formed through 
combustion. A picture of the auto exhaust with various pollutants 
emitted into the atmosphere might enhance the discussion. 

Lnitiallyj then, students may feel uncomfortable during the 
workshop and puzzled by how to go about developing visuals 
that support the text of the five excerpte and help the reader. 
You might ask each student to draft a visual for one of the ex- 
ce^ta and then divide the class into ^oups of three or four 
to compare efforts. This interchange helps students consider 
altemata approaches to the same design problern. After students 
have shared ideas, let them work out one or two visuals of their 
choosing. To demonstraCu your own involvement in the workshop. 
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you might try your hand at turning out a visual or two. In any 
case, be prepared to monitor the performance of each stiidaiit, 
offering comments and suggestions. 

Although students may work alone or in groups, questions and 
chatter are tncouraged. Students should be asking for your help 
and nudging classmates for advice and feedback. The workshop 
session should be lively; there should be noise, an exchange of 
ideas, and some good finished products. 

Expanding the Lecture^Workshop Model 

Obviously we have given you only the bare bones of a lecture^ 
workshop in the design and preparation of visual materials. Bx- 
amples gathered by students might form the basis of a third 
session. Another session might be spent discussing transparencies 
or slides made from the workshop efforts of students. Or perhaps 
you could invite a technical aitist from your institution or from 
industry to speak, or include these professionals in other ways 
in your workshop. The author of a recent scientific text could 
provide valuable insight into the problem of constructing clear 
visuals, and the editor of a technical journal or industrid publi- 
cation would be an extremely interesting speaker. We should look 
to industry for speakers, examples, and general reinforcement of 
our cumculum. Industry is, after all, the destination of most 
students after training. 

And the industrid tie4n is appropriate in other ways, even 
when speakers acknowledge that they do not actually prepare 
visual material themsGlves. Like the dentist who must learn to 
make dentures in school but orders them from a specialty labora- 
tory after graduation, so must our students develop a knowledge 
of what they want in visuals even if they do not design their own 
visuals later on. They must, however, know what they want uefore 
they can order it, and often they must sketch ideas for the com- 
mercial artist who will do the work. Hopefully, your lectures and 
workshop will arm your students with that knowledge and the 
ability to express it to someone else. 
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The author proposes an unusual project for students In tech^ 
nical writing courses: authoring short, science-related books for 
children. Meeting the special requirements of young readers 
emphasizes the need to consider audience whatever the writing 
task. 



"I like Ouch, Gravity Hurts because it tells how ©rtvity works, and 
especially I like the part where the apple fell on the boy^s head.^' 
''Garbage: Here Today and Gone Tomorrow was an exciting book 
to read because the pictures and words were neat and under- 
standable." Comments like these were made by fourth^graders 
at Plainfield, New Jersey, elementary schools after reading science 
books written by civil enpneering students of New Jersey Institute 
of Technology. Nearly forty science books authored by future 
engineers were given to the Plainfield Public Library to be read by 
young readers. The engineering students were enrolled in a tech- 
nical writing course that emphasized how writers adapt their 
writing to an audience. Civil engineers must write for different 
audiences-supervisors, other mffneem, technicians, and the 
public. The instructor decided to stress the importance of in- 
tended audience by focusing on children, md the itudent-authors 
responded by using graphics, humor, figures of speech, sensory 
details, and vocabulary suitable for youthful readers. 

Initiating the Project 

The initructor began by presenting the engineering class with 
ten books from the Thomas Y. Crowell series ^%et's Read and 
Find Out": Before Ygu Were a Baby, High Sounds, Low Sounds, 
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Your Skin and Mine, Why Frogs Are Wet, At the Drop of Blood, 
Shrimps, Hear Your Heart, How You Talk, Ladybug, -and A Book 
of Mars for You. In addition, students were encouraged to answer 
these questions as they read the books: 

Content. What is the overall content of the book? How would 
you ev^uate the scientific information In the book? Is the subject 
matter timely, relevant, and useful to the reader? Comment on 
the introductory matter and the conclusion. Does this book 
reflect needs and experience common to all of us and yet have 
spontaneity and freshness? 

Format. What are the dimensions of this book? How many 
pages does it contain? Describe its print. Does each page have 
*'white space," or is it filled with printad matter? How is color 
used? Discuss illustrations^ pictures, charts, and graphs. Can you 
recommend additional graphic aids? If so, what kinds, and why 
would you recommend them? 

Style. What kinds of sentences are used throughout the book? 
Does the author use figures of speech, patfallel structure, judicious 
and effective repetition? Cite eKamples, How would you evaluate 
the vocabulary of the book? How does the author explain dif- 
ficult terms? Does the author make the reader use both eyes and 
ears to understand the context of the book? How? Children love 
the tastes, the smells, the colors of things. Does the author use 
as much sensory detail as possible? How would you use more 
sensory detaU? Does this book have humor? Is it direct and 
obvious? 

Eualuation, If you were to write a book on this subject, what 
approach would you use to arouse the interest of the reader? How 
could this book be improved? Did you learn any new infomiation 
from the text? Did the author reach the audience level for which 
he or she was writing? 

Selecting a Subject 

After this review of children's science books, students were asked 
to select a subject about which they had a thorough knowledge 
arid which they thcught would capture a child's Interest, Mel 
Cebulaah of Scholastic MagOMine, a guest speaker to the technical 
writing class, advised that children are especially interested in 
subjects concerning ecology, astronomy, and geology. Also, they 
like books about animals-snakes, frogs, bees, shrimp. In addition, 
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children are interested in booki about the construction tradess 
science mysteries and riddles^ md science fiction, Howeveri 
studente were cautioned to find a subject in which they themeelvei 
were especially interested. Then they wrote their books. The titles 
of these student'Eutiiored books for children are found in Figure 1, 

Distribution and Reaction 

The completed books were then circulated in the children *s 
division of several New Jersey libraries. One librae lent them 
mainly to elemental school teaehe]^ who used them In their 
elassroomi. One teacher reported that a student said, *This is 
the first book I read from cover to cover," A children's librarian 
wrote, *-If a child is interested in something particular, he will 



Science 

Let's Learn about Electricity 
Kinds of Tileicopii 
Highways 

Tha Children*s Book of Roads 
Earth*s Friendly Blmket 
Whit Makes It Rain? 
Rocks Are Everywhere 
On a Journey to the Moon 
Did You Ever Look 

under Youi* Street? 
Ouch* Gravity Hurts! 
Why You Can Build Sand Castles 



Ecology 

What Is Water Pollution? 
Ocean Ecology 
Where li down the Drain? 
Our Beautiful Dams 
Triffic Jams 

The Solution to Pollution 
Where Are Our Beaches Going? 
A Loud, Loud World: 

Noise Pollution 
Alice in Garbageland 
Garbage: Here Today and 

Gone Tomorrow 



Hobbles 

The Soccer Game 

On the Art of Fencing 

How Would You Like to Travel? 

Skin Scuba Diving 

How to Keep Tropical Fish 

Johnny Learns How to Take 

a Picture 
Charlie Goes Skiing 
The Guitar: Lessons In Tuning and 

Playing the Basic Chords 

Figure 1, Titiesof student-authored 



Guidance 
The Sunday or 

The World of Civil Engineering 
Eddie Electron 
I Am an Electron 
The Inginiering Tree 
Big Bridges, Little Bridges 
Ant§: The Tiniest Engineer 
The Adventurti of an Engineer 
What Does a Civil Engineer Do? 

ioks for children. 
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pursue that^o matter how many copies of Charlotte 'b Web we 
have here* But beyond the baiic Intereit, it is a book's presenta- 
tion which attracts a child." 

Comments by enpneering itudenta mentioned the ch^engee: 
"In writing a child *§ manuscript* I found it very difficult to adapt 
the words to a child's level of reading, , * . It was a chrilenge to 
communicate this infonnation on a lower reading leveU*' Another 
wrote, "I found tiiat reviewing published books on science lit- 
eratiire for children gave me a better insist into what is expected 
of a writer." 

Some engineering studente, believing that children had few ideas 
about the various branches of engineering wxid about toe duties 
and responsibilities of an englneeri produced pildance booki 
about the profession aimed at Mousing interest in becoming 
engineers. Since the Engineers' Council for ProfessionsQ Develop- 
ment is interested in guid^ce infonnation, several of these books 
were submitted to that ^sociation. Executive Director David 
Reyes-GuiCTa agreed to print them because they were spicific, 
concise, attractive, and inspirational. He felt toat the engineering 
students had proved to be up-to-date about the proftision and 
that the books were not only infonnativi but sincere and en- 
thusiastic as well. Business and Industry mi^t idso find the books 
useful in communicating their services to young people and in 
shaping the public image of engineers. 

In short, this assignment has proved a useful one in two senses: 
it produces a product that other people find valuable, and it helps 
students define the needs of a speciaJ audience and develop skills 
to meet those needs, 



14 Teaching the Writing 
of Instructions 



Donald H. Cunningham 
Morehead State University 

John H, Mitchell 
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The writing of instructioni should be Included in a technical 
writing courie regardle^ of the level of the coutte or the makeup 
of the class. It allows studenti to write without extensive prepara- 
tion, to master a format related to on Job assignmentSj to write 
to an identifiable audience with the speciflcity and clarity nec- 
essary to all technical writing, and to use graphics. A strategy for 
introducing students to the writing of instructions is discussed 
and three specific assignments are provided. 



Vocational, technical, and science students for the most part are 
bright, eager to learn, willing to work, and perforniance-oriented. 
They grow restleis when they are merely "told-' about writing, 
and they certainly do not want to hold theory in their headi for 
a long time before they see it in practice or practice it themselves, 
Thui, the presentation should be '-hands on,-' and students should 
be allowed to arrive inductively at the following general principlei: 

1, A reader recelvei more Information and understandi it better 
when the infonnatlon is in an expected and familiar form. 

2, A reader must get only one meaning— the correct meaning-^ 
from a statement* 

3, The writer must identify the audience so he or she can 
^^yze the **teaching content" of the writing at hand, 

4, A message loses p^ of its meaning In transfer. 

An effective way to be^n is to B^k students to discuss instruct 
tlons they have uied with kit assemblies of model caw and airplanei, 
with sewing pattemi, cookbooks, and lab mmuals. They will 
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remember, usually quite vividly md preciiely, the successei and 
faUufes they experienced. They wiU dso be able to identify toe 
level at which certain instructions were written, the sources of 
problems in following specific Instructions, md the devices that 
helped them moit in following a set of instruction!. 

Another way to open (or to follow up toe previous discussion) 
ii to put studente in tiie reader's ihoes by asking students to 
follow a set of insteuetions In toe classroom, Writere need to be 
reminded what it is like to be on the receiving end of the instruc- 
tions* Bring in two exwnplei of insteuctions-^ne bad, one good. 
The poorly written instructions allow stude 3 to experience how 
readers feel when they anticipate being told now to do somitoing 
and wte then let down by poor writing. The mord of tor well- 
written Instructions is clear. 

We usudly turn to the badly written instructions fi^t, asking 
three volunteers unfamiliar with the task to turn toeir chairs to 
face the class so their classmates u£«i observe them as they try to 
follow toe instructions. The three should dso position toemselves 
io they cannot see one anotoer. Evetyone is given a copy of toe 
instructions^ but only the toree volunteers try to follow toe 
procedure. We station ourselves nearby, for we have toe materisds 
toe three wlU need in a big box. Below is a set of insteuctions for 
making a paper rose that is guaranteed to cause problems quickly. 

Materiah: bathroom tissue, paper clip, pipe deaner 
DirBaUonB: 

1. Take ten shaats of tissue paper. 

2. They should be placed directly on top of one another. 

3. Fold them in a fanlike nianner by Just turning up and back. 

4. A paper clip must be placed In the middle of the fold. 

5. Separate each tiime by taking the top one, pulling it toward 
you. Do the same to all ten iheete. 

6. The paper clip should be removed and the pipe cleaner placed 
in its place to form the stem. 

The general terms in the materials list create difficulties im- 
mediately* The iecret here is to have in the big box as many 
different kinds of paper clips, pipe cleaners, and tissue as possible. 
It is easy to produce a maddening array of paperclips of different 
sizes, materiis, and configurations* Pipecleaners can range from 
blades on pipetools that smokers cany to smdl bottles of chem- 
icals, A poll of the class will reveal confusion about what "bathroom 
tissue" is* Once you establish that toilet paper is what should be 
specified, you can produce rolls and folded bundles of it. 
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As the three students read on, they ^e likely to run into 
further difflcultlei caused by tiie conditional statemehts and 
the inappropriate use of pasiive voice. We think the problemi 
and their solutions are fairly obvious, but we do want to make 
two additional comments about using these poorly written in- 
structloni. 

First, students delight in providing further examples of ambl^ity 
in the simplest of statements, One told of a sign outside a campus 
dining room that read "Now Serving Faculty and Staff." Another 
remembered seeing a sign that stated "Shirts and Shoes Required 
to Eat in Dining Room." Someone had added the note, "'ftouiers 
and Socks Can Eat Where They Please." A colleague once told us 
that her instruction to **Write on one side of the page only" was 
misunderstood by a student who drew a line down the middle of 
the page and wrote to one side of it. The student assumed that the 
other side was for the lnitructor*s comments. All of this, zany as 
it might get, is instructive. The last example permits ui to com- 
ment on instructions so brief that readers are permitted to think 
for themselves* You may have to put a lid on the discussion, but 
students will have seen how slippery Imguage can be, and you 
will have proved Mu^hy's lawHf sometoing can be misread , 
it will be misread. 

Second, sometimes a student transcends the pooriy written 
instructioni and creates, a tissue rose, but not without the rest 
of the class seeing the frustration and trial and error* The point 
can be made that for evety reader who cim figure things out, 
dozens will not. Another point caji be made by reminding students 
that some high school ^duates, according to governmental 
studies, ^e so inept at reading that they cannot follow instruc- 
tions on a road map* If you wish, you can introduce the role of 
graphics here* 

This exercise leads students to recognise the cause of most 
unclear Instructions: writers who write about a procedure they 
know Bie likely to explain just enou^ to remind themgelves 
of the specifici of the procedure. They are shocked to leam that 
what they write doesn't always communicate to everybody else. 

A competent set of ins^ctions is given below, Jntroduce it with 
a few generalities on legal aspects that wiU startle students: Writers 
are legally responsible for their own words* Should technicians 
injure themselveSj damage their equipment, or destroy material 
while following a set of published instructions, they have the 
option to sue the writer or toe publishing agency. The technician 
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will win the suit if he or she can show that the insteuctione failed 
to caution a technician with no peater skill than the ability 
to read* 

HOW TO CLEAN A 20^GAUGE MODEL'69 SAVAGE 
OVER^AND'UNDER SHOTGUN 

PROCESS: 

Eisantially, claaning a shotgun involves diisolving nitrate 
froni the barrel, brushing all foreign matter from the barrel, 
and coating all metal parte of the gun with a thin film of light 
machine oil. A variety of commercial sol vents ii available , and 
either Hoppers Number 9 or J,C= Higgins Nitro-Solvent is 
raoommendad. 

TOOLS: 

a. One 20-gauge, S^piece cleaning rod 

b. One bronze cleaning brush for cleaning rod 

c. One slotted tip for gleaning rod 

MATERIALS! 

a. One S-ounce bottle J.C. Higgins Nitro Solvent 

b. One S'Ounoe bottle J.G. Higgins Siliconized Gun Oil 

c. One box J.C, Higgins cleaning patches 

d. One medicine dropper 

One silicon wiping cloth, 12 inohei squara 

GENERAL WARNING: 

Always assuma a firearm to be loaded until you have 
checkad it yourself; never point It at anyone, and never work on 
a loaded gun. 

DIRECTIONS: 

1. Point gun down with muizle 6 inches from floor. 

2. Push safety up until **S** is uncovered. 

3. Push breaking lavar to right and open gun. 

4. Remove shells from barrel chambers, 

WARNING: DO NOT WORK ON A LOADED GUN. 

5. Assemble 20-guaga, S-piece cleaning rod< 

6. Screw slotted tip Into cleaning rod. 

7. Place fresh cleaning patch in slotted tip of cleaning rod, 

8. Drop seven drops of Nitro^Solvent on cleaning patch 
with medicine droppar. 

9. Push cleaning rod through lower barrel from breech and 
and swab entire lower barrel with in-and-out motion of 
rod. 

10. Repeat steps 7, 8, and 9 until patch remains clean. 

NOTE: Heavy lead deposits in banral cannot be removed by 
swabbing with NitrO'Solvent. Should they exist, attach 
bronze brush to cleaning rod and slide rod in and out 
until deposit is removed. 
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11. Swab upper barrel by repeating steps 7, 8, and 9. 

12. Place fresh cleaning patch in slotted tip of cleaning rod. 

13, Drop seven dropi of Siliconized Gun Oil on cleaning 
patch with medicine dropper. 

14, Push cleaning rod through lower barrel from breech end 
and coat entire lower barrel with light film of oil. 

15, Coat upper barrel by repeating itepi 12, 13, and 14, 

16. Close gun, 

17. Drop wven drops of Siliconized Gun Oil on a frcih 
cleaning patch with medicine dropper. 

18. Rub all metal parts of gun with oiled patch until a light 
film of oil has been deposited on exposed surfaces. 

CAUTION: Do not rub oil on wooden stock or forearm. An 
unsightly darkening of the wood will result, 

19, Wipe all fingerprints from surface of gun with silicon 
wiping cloth. 

20, Store gun In dry place. 

We have found it effective to discuss this set of instructions 
first for layout, then for arrangement within sections, and finally 
step-by 'Step, 

Layout can be introduced by asking if anyone has seen this 
format before. If you have veterans in class, they will say it looks 
like a military TO-^d they'll be right because the layout is that 
fixed by Mil(M)-005474C. That can lead you to the following 
points: (1) Twenty million veterans constitute a conditioned 
audience, many of whom reject data in an unfamiliar form, (2) 
Production industries further condition readew by using the same 
form in the instruction/maintenance manuals they issue with 
appliances and machine]^. They me capitalizing upon a condi- 
tioned audience and upon the fact that military TO's are written 
for reader with little training and less motivation* (3) Do-it- 
yourself magazines use the form because it peimits complete 
explication and, hence, helps to ensure protection from legal 
reprisal* What you are ttying to do here is to convince students 
not only that a conditioned audience exiits but that readers 
tend to reject material in nonstand^d formats. 

The sections cm be hwdled leparately, '^e title is designed to 
be exclusive and to motivate the reader. The writer is not legally 
responsible if a technlclm applies the initouctions to anything 
other than what the title describes. The writer motivates the 
reader by promising something. If the reader wants a clean gun, 
he or she will accept the commands (imperative verbs) tiiat bepn 
each numbered step. This is a good place to make the point that 
imperative verbs can offend reader md we seldom used outside 
of Instruction books* ^ 
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The proceii iection ii an overview expiring what, wherii guid 
occaiionally why. The why part is placed in the procesi section 
rather than in the directions proper where it would clutter and 
distract* Proprietiu^ terms (Hoppe*s Number 9, J,C. Higgins 
Nitro-Solvent) are used. Conflict of interest^ however, existe when 
a privileged document (material printed by any level or branch 
of govemment) implies that a private or proprietary product 
is beit. 

The tools section is laid out like a checklist. The order in this 
instance is not randomi and each entry is labeled a^ b» c» etc. Here 
is a good opportunity to diicuis audience motivation' a bored 
teohnician may skip prefatory material and start work with the 
first Arabic numeral, That is why numbej^ are reserved for the 
specific stepi. Here is also an opportunity to teach students to 
anticipate later writing problems* If they are shown how difficult 
it is to write directions around a limited number of tools, they 
will lesuti to Include tools for aU normal contingencies. You can 
Illustrate this point by showing ttie number of steps needed to 
measure four gadlons of water if you have one full can holding 
eight gedlons and two empties holding five and three gallons. 

The materials section can be used to discuss Uie need for 
specificity. A dipesaion upon cookbooks-^hich are after bL\ 
anthologies of instruction's useful. A good many cooks have 
pondered over a "handful'* of flour and a "pinch'' of salt. Cook- 
books containing these phrases blunder by forcing the doer to 
think. No directions should pennit the luxury of decision; it is 
fatiguing in itself mA holds the possibility of enfor. A "handful'* 
is a specific part of a cup* A cook wUl worry unless told what part. 

General warnings may be used to reinforce earlier discussions 
of leg^ responsibility. Humorous anecdotes of lawsuits against 
corporations we more effeetive than howor stories. Students 
would rather hear about a suit against Westinghouse brought by 
the parents of a youngster who was electrically shocked while 
urinating on a Westin^ouse generator dian about a suit against 
a school board following a maiming in a shop course. 

The directions section is perhaps best discussed prescriptively 
as a problem of layout. The audience expects each step to have 
one number and one command (verb). What then about steps 
3, 9j and 14? More Importanti however, is the physical appearance 
of a eheckllit. Each step begins with a number, a period, a space, 
and an imperative verb. Reader problems Qm be created by placing 
the verb elsewhere. The only elements pemxitted to break the 
column of numbers are warnings, cautions, and notes. A warning 
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raferg to personnel; it is used when technicians might hurt them- 
selves and others. A caution refe^ to equipment or product; it is 
used when technicians might damage tools or what they are 
working on. A note refers to contingencies; it is structured as "if 
thiij then thii," 

After the introductoiy experiencei with poorly executed 
and competently written instructions^ students we ready to try 
their hmdi at the writing of insteuctions. The three assignments 
described below provide opportunities for students to apply the 
principles they have aHrtved at Inductively. Only with **handi-on'* 
practice will they add the writing of instructions to their pro- 
fession^ repertoire* 

1. How to change the battel^ in an automobile of the student's 
choice is an wipiment that encourages practice in the points 
discusied above. Evaluating the instructloni is most easily 
done section by section. The title should specify the voltage 
of the battery md the yewr and model of the car, The process 
-it required^hould be straight chronolo^, The tools should 
include at least two wrenches, pliers, cable puller^ wedge=head 
screwdriver with insulated handle^ wire brush, and fender 
cloth, The material should include at least a specific battery 
and a given quantity of distilled water. The generid warnings 
should alert readers to problems of corrosive acids, elecWc 
shocki flammable gas, and perhaps weight. The directions^t 
least twenty steps-should be vertically aligned and parallel in 
structure: what (verb), to what, with what. Warnings should 
follow steps involving movement of both old and new acid- 
filled batteries. Cautions should follow steps replacing 
cables. Notes should contain contingency Infomatton: If 
you have a Volkswagen, the battery is under the rear seat, 

2, How to tie a shoe is typical of topolo^cal or motion prob- 
lems: it can best be explained with visuals. Should you assign 
a words-only solution, responses can be evaluated trough 
the student ^s use of metaphor (Fomi a vertic^ K by crossing 
the laces.) and tiirou^ the cleamess of left^right terms 
(Paint the tip of the left lace red. . , . Hold the red tip be- 
tween the left thumb and foreflnger.)* 

3* Rewriting an uncles set of dlrectioni is wi effective way to 
emphadie the need for exact words imd single commands. 
The passage below is taken from an early do-it-yourself 
magazine and can be used as ^e basis for a revision exercise. 
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Evriuation of the reviiion should streis specific temperatureij 
timii, shapei, and quwtities. 



Saiect a piece of soft iron itock, heat it, and quench it in 
oil. When it hu bean in the oil bath long enough, it ihould 
be removed and sprinkled with bomx and then plunged at 
once Into the heat of the forge. In a few minutes when it 
looki ready, remove it and hammer it hard on the anvil to 
make the end roundish in shape. When complete, it should 
be tasted on the forefinger to see If it balances. Be careful 
that the heating has not destroyed the temper too much. 

As an alternate assi^mentp you might ask itudents to think 
back to the saue paper rose and ti^ ttieir hands at rewriting 
those instructions. 
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Reporting orally in the classroom helps students prepare for the 
numerous informal and fomal orai brieflnp they will deliver in 
professional life. Class work stresses differences between oral and 
written technical communication, practice with graphicSi adjust- 
ment to feedback, and the importance of ethos, 

Teachera of technical communication are rightly concerned that 
studenti imta abstractSj deicriptions of mechanismss and reports; 
however, an important adjunct is frequently shortchanged: the 
oral reporting of technical infonnation. This paper outlines key 
differences between the written technicd report and the oral 
technical briefings beginning with obvious differences and pro- 
ceeding to subtle but important distinctions. 

Before the analysis of the differences between written and verbal 
technical communication, a brief discussion of the demand for 
oral technical skills may prove helpfuL Harold P. Erickson reports 
that techniciani employed by private companies devote twenty- 
five percent of their time to ord reporting: "The interviews 
[in private companies] definitely showed oral reporting to be 
a major factor in research work. It is newly impossible to separate 
conversationaQ reporting from factual reporting to a superior 
or subordinate."^ 

As a result, Coleman Technical Institute, at which Erickson is 
an instructor, developed a technical writing cumculum centering 
around oral communication* Moving in a similar direction, John A. 
Walter, premier teacher of technical writing at the Unive^ity of 
Texas at Austin, sets mide at least two weeks of every semester 
for students to report orally on aspects of their research.- My 
ovm experience as an Instructor at the United States Air Force 
Academy has convinced me to require students to demonstrate 
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masteiy of technical information by giving a ten-minutej stand-up 
briefing to m audience unfamiliar with the subject matter. Stu» 
denti brief fellow students who are majoring in various science 
and enpneering fields, and each briefing, therefore, must convey 
technic^ information to an audience that is largely unawwe 
of tiie intricacies of the briefer's field. Iri fact, eve^ science 
and engineering major at the Academy is required to take tech- 
nic^ writing, and twenty percent of his or her grade depends 
on the ability shown In two oral briefings during the course of 
HiB semester. 

As a fin^ Introducto]^ note, mimy of the examples used 
here come from the worid of business and industry* Students of 
technical vmting may be hired for their science and engineering 
talents, but they will also be expected to write and brief on these 
scientific and engineering subjects. In fact, amid the controversy 
ovaT getting back to basics, I am pleased to see En^ish teachers 
expressing concern about finding out what Industry wants from 
writi^. In a recent issue of Coltege EngtiBh, Joseph M. Williams 
voiced that concerns **Even woree, we know almost nothing about 
the way indiidduals Judge the quality of vmting in places like Sears 
and General Motors and Quaker Oats. What counts as good writing 
at Exxon? 

What counts for good writing at ExKon is clear, crisp technical 
writing, whether it be an oil geologist's site survey running to a 
hundred pages or the president's annud report to stockholders 
running a mere four or five pages* By the way, most stockholders' 
reports are usually first delivered orally to a group of common 
sh beholders whose interests are financial rather than technical. 

This brings me to the point at hand^the written technical 
report and the orri briefing and the differences between tiiem. 
I will discuss how writers and briefers va^ their approaches 
to cover six areas of common ^ound^ graphics, delivery, organiza- 
tion, feedback, persuasion, and compatibility. 

Graphics 

One of the most obvious differences between written and oral 
communication is graphics. Bveiy worthwhile technical writing 
textbook has a chapter or two on paphics; however, most texts 
concenteate on the fundanentals of visual aids: labeling of tables 
and figures, simplifying the sketch of fui exploded drawing, 
creating an orderly block diagram, This approach is reasonable 
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because, whether in a student report or an industrial proposal, 
the proceis is still a black and white, two^dimensiond one. Color 
photographi and meticulous illustrations are usudly too expensive 
for the average technical report. 

Not so for the oral technlcd briefing. Multicolored viewgraphs 
and 35mm color slides are commonplace in even small briefings 
for buiiness and industry. Most universities and businesses today 
have a small audiovisual shop that can produce viewgraphs quickly 
and ecpnomicidly. Even in classroom situations, the most success- 
ful briefings come from studente who use an overhead or slide 
projector. Three or four carefully constructed viewpaphs or 
slides. Gven if produced in a self-help audiovisual shop, are more 
convincing than a flipchart where diagrams are quickly drawn with 
felt-tipped pens. I am not trying to underplay the use of simple 
visual aids; I am simply pointing out that business and industry 
use viewgraphs and slides as a matter of course, and the closer the 
classroom teacher cm simulate the setup of a small conference 
room, the better the conrelation between student efforts and 
professional expectations. If paphics equipment is not available 
in the classroom, teachers can awange a demonstration by the 
college audiovisu^ shop, or, even better, ask an experienced 
technical briefer from the business community to give a fifteen- 
minute briefing in the classroom. 

In terms of importance, good pap hies can be to the oral briefing 
what a detailed outiine is to the written report. Well-constructed 
viewgraphs outline for the viewer the key points the briefer is 
making. The briefer, much more obviously than the writer, appeals 
to sight and sound. Because of this appeal, the visual aid should 
contain in abbreviated form the key points the briefer will discuss 
in detail. In fact, when I am preparing a technical briefing for oral 
delivery, I keep two pads of paper in front of me; on one I write 
the text and on the other I sketch an **outline" (ideas for dlapams 
or tables) that will visually establish the points I intend to make. 

In report writing, on the other hand, a paph or diapam Is an 
adjunct to the written explanation. That is, the graph or diagram 
must be related to the written argument and carefully explained in 
that document. For example, test reports on the Air Force's new 
F-16 fighter aircraft usually begin with a technician -s drawing of 
the F-16 and a detailed written description of the aircraft. The 
drawing is dramatic, but the technical writing describes the parts 
of the system and how they work. In an ord briefing on the same 
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iubjeet, the briefer relies on a pointer and a detailed sequence of 
viiual dds. The briefer literally points to the v^ous parts of the 
F-16 while discussing each. 

By way of analog to litertury genreij the technic^ report is a 
novel with occasional illustrations ttiat iupporfc the novelist*! 
deiciiptions. The briefing, howevers ii a drama In which the 
briefer is an actor who speaki lines and depends on movement 
and stage props to communicate with tiie audience. Or, viewed 
mathematically, the written report is two-dimensiond with words 
md diagrams forever committed to the printed page. In conta'ast, 
tile interaction of briefer wito visual ^ds is three-dimensional 
and, quite lite^ly, colorftil if the briefer uses color-coded visual 
aids md a bit of voice-enthusiasm for the subject. In short, visual 
aids are equal in importance to the words the briefer uttere. If 
memberi of the audience do not always listen to what the briefer 
says, they nevertheless continue to see the important points 
on tile screen in front of them, And, by the way, the soundest 
compliment that can be paid to good graphics occurs when a 
briefing is over. If several members of the audience ask for photo- 
copies of the briefing slides rather thiui for a copy of the script, 
tile briefer knows he or she has created self-explanatory visuals. 

An ever»eKpanding audiovliual technology continues to impro^'e 
the paphle aids available to the technical briefer* Many conference 
rooms feature reverse projection screens with the audiovisual 
equipment unseen behind a smoke-colored screen and the images 
projected through the toanslucent glass screen. The viewing exper- 
ience is like that of watching a movie with no projection camera 
in sight, and the briefer, free from the clutter of cords and portable 
screens, simply presses a button on the podium and an out-of -sight 
assistant puts on a new viewgraph* Sony, 3M, and a host of other 
companies now produce such graphic aids m portable cassette 
videotape recorders, which can supplement an over-the-table or 
formal briefing. Even though college students cannot be expected 
to master sophisticated graphics aids, they should be familiar 
with them because these Bxe the devices they will use in their 
future work* 

Delivery 

We are all familiar with news presentations on TV, we listen every 
day to students in our classes, and we have all heard scholarly 
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papers delivered at conventions. A speaker's enthusiasm for the 
subject, voice modulation, and inflection enliven even the dullest 
subject. Conversely, even an in resting subject fails to attract 
listeners when it is delivered in a monotonis Even the most serious 
depiction of, say, the technical specifications on a new stereo 
system allows for enthusiasm, even a bit of humor. 

Technical writing is a different medium entirely. The author 
can control tone, the order of the subject matter, and the con- 
sistency of the report, but he or she cannot personally enliven 
the material. Again, as in drama, elocution and delivery are key 
factors in the oral presentation of technical information. The 
ability of the briefer tu Gpcak v/ith conviction and to iiHeracl 
with the audience and the visual aids (the background scenery) 
is vital to the success of the oraJ briefing. 

Organization 

Whether students are writing a description of a fingernail clipper 
or a detailed explanation of computer software used to support 
an electronic communication system, the principle is the same: 
put the purpose statement up front and guide the reader to an 
overall view of the subject. If the budding technical writer fails 
to provide a thesis statement at the beginning of the report, the 
judicious reader will flip forward to get a general view of the 
subject matter. Chances bxb, there is a summaiy somewhere in the 
report. In short, the technical writer may *'blow*' an explanation 
or transition in a report, but the reader who has the leisure (or the 
patience) to sift out the important information will still garner 
the message. 

Such is not the case in the oral technical briefing. To ignore a 
clear thesis statement or overview at the outset spells disaster 
because the audience does not have the opportunity to skip 
ahead and pick up key points. Of course organization in a written 
report is an important element and devoutly to be hoped for, 
but organization in the time-bound techniced briefing is absolutely 
crucial. Not only is the oral briefer obligated to lead the audience 
through each point in an orderly manner, but he or she has a 
limited time in which to do so. 

Few people remember Edward Everett, the renowned orator 
who preceded Lincoln at Gettysburg. They remember Lincoln^ 
who spoke briefly and poignantly. Even the most detailed tech- 
nical briefings rarely last longer than thirty or forty minutes; an 
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audience simply cannot absorb information after that ^ eriod of 
time. Again, as was the case with graphics, the oral briefing is a 
more dramatic ,^nre than is the written report. The briefing is a 
dramatic monologue in one act, and the briefer must make his 
or her points in one concise stage appearance. The reader of a 
lengthy technical report can, as with a novel, put the report down 
and return to it at a later time. 

Every technical writer must be selective about subject matter. 
In describing how a microcomputer works, the technical writer 
can rarely dwell on the function of every microchip in the device 
but must choose key components and discuss how they interact. 
If selectivity is important for the technical writer, it is essential 
for the technical briefer. First, the briefer lacks the luxury of time 
in front of an audience; and second, oral briefing is a slower 
process than silent reading. The consequence ii obvious: the 
briefer can give a broad, general treatment of microchips or he or 
she can discuss one or two aspects in detail, leaving the listener 
with the impression that, were time available, the discussion of 
all aspects would be just as thorough. 

A concrete example might illustrate the importance of selectivity 
in organizing the oral briefing. The Air Force Test and Evaluation 
Center recently completed a lengthy study of the F4G Wild 
Weasel, an electronically equipped fighter aircraft whose mission 
is to seek out and destroy enemy ground radar sites. The written 
report centered on tests conducted against some sixteen test 
objectives, ranging from engine performance to maintenance costs 
for spare parts. Department of Defense officials who read the 
report, and whose decision it ultimately was to approve or dis- 
approve full production of the system, had a complete survey of 
the F-4G's performance. Prior to the completion of P'4G testing, 
however, the Pentagon wanted a briefing on how the testing was 
going. The question was a simple one: **Were the critical test 
objectives being met?'' Enter the oral technical briefer in the 
person of the F-4G test director. Obviously, he could not give 
a complete history of all testing conducted to date. He had to be 
selective, and he gave his questioners what they asked for^ 
preliminary briefing on several of the most important areas of 
testing backed up with clear, precise graphics. 

This distinction between written and oral technical communis 
cation is important for students, teachers, and business people 
alike. With congressional committees staring Lnto the faces of 
personnel in the defense Industry and with stockholders wary of 
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maiiagement*s new ventures, the convincer is not likely to be 
a detailed technical report but a face-to-face explanation before 
a live audience. The oral communication of selected data per- 
suades an anxious audience, as long as that information is sup- 
ported by a detailed technical report. 

Closely related to the principle of selectivity is the concept 
of frequency. One technical report on a subject will often suffice, 
but its highpoints are apt to be communicated orally many times 
to a variety of audiences. I have known the same basic technical 
material to be discussed informally over the desk to a corporation 
president, briefed semiformally to a corporation staff, and de- 
livered formally to a meeting of expert devil's advocates from 
outside the corporation. 

Earlier in this article, I cited Professor Erickson's observa- 
tion that a quarter of a technical expert's time is involved with 
oral briefing. I am willing to wager that with the advent of new 
technology the percentage of time has increased in the last few 
years. Aside from the actual research or data gathering involved, 
the demand in industry today is for informal and formal briefings 
on the results of research and experiment. The greatest break^ 
throughs are ineffectual unless they are conveyed to decisionmakers. 
David M. McLean, a technical writer and briefer at Martin Marietta's 
Orlando, Florida, Division, is right in insisting that writers and 
editors must be able to handle themselves on their feet with 
all levels of personneL^ McLean's point is that the oral com- 
munication of technical data is both important and frequent. 
Following McLean's cue, I ask each of my students during the 
time set aside for the writing of major reports to come to my 
office to brief me on how the research is progressing. I follow 
this informal update with a full-fledged classror m briefing several 
weeks later in which each student formally briets fellow classmatei 
on the continuing process of his or her project. Such a procedure 
requires more office hours for the technical writing instructor and 
some sacrifice in classroom contact, but the experience is vital 
because students will be expected later on in their careers to give 
frequent, well-organized briefings to a variety of audiences. 

Feedback 

Feedback is a simple concept. It is the reaction of the reader or 
listener to what a technician writes or says and the effect of that 
reaction on the writer or speaker. Feedback to technical writing 
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is usualiy slow and delilierate; in an oral briefing, it is quick, often 
instantaneous. The executive reviewing written report may make 
marginal notes or compile a list of comments. These comments, 
however, are generally one-way and often imprecise- ^^Rewrite this 
section*' or **Add details." The reviewer simply cannot elaborate 
on every point and, what is more, the originator has to judge the 
temper of the reviewer before making changes. 

On the other hand, the oral briefer, even in the most formal 
presentation, is the recipient (or victim!) of instant feedback. 
That feedback can be direct or ii lirect. Direct feedback is a 
suddcm question from the audience that may interrupt the briefer 
in mid^sentence. That^a right. My experience in the oral communi^ 
cation of technical information has not been one of the ^'canned'' 
presentation with questions politely withheld until the set speech 
is completed. More often, the audience interrupts at any time to 
ask a relevant question. 

A military officer I know, for example, recently briefed mem^ 
bars of the federal government's Office of Managoment and 
Budget on how the Air Force tests and evaluates new military 
hardware. Not three minutes into the briefing, he was interrupted 
by a budget analyst who shouted out this question: **How cost^ 
effective is the program you are describing?" The briefer handled 
the question well. More important, he recognized the feedback, 
adjusted his presentation slightly, and specifically mentioned 
budget and cost aspects during the remainder of the briefing, 
even though budget and cost were not central to the briefing 

he was delivering. 

Audience analysis and reaction to feedback are essential con- 
cerns for every technical briefer. Not only must the briefer react 
to direct feedback, but he or she must be sensitive to indirect feed^ 
back, another area in which the oral briefing differs dramatically 
from' the written report, A lifted eyebrow, a yawn, a laugh are 
forms of indirect feedback to the oral briefer. The closest ap- 
proximation to this type of feedback to the wrritten report is a 
phone call from the bosses secretary informing the anxious writer 
that the boss fell asleep at page three of the report. 

What is more, indirect feedback is more complex than the 
audience *s reaction to what it hears the briefer say. An audience 
is just as likely to react to the visual aids a briefer uses as to the 
words he or she speaks. Thus, the technical briefer must respond 
to feedback on what an audience sees as well as on what it hears. 
A puzzled look may result from what a member of die audience 
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sees on the briefing screen or because that person is unable to 
relate what he or she sees on the screen to the remarks the briefer 
is making. The more skilled the oral briefer, the more apt he or 
she will be to interpret this indirect feedback and to make ad- 
justments in the presentation. 

To continue the analogy with drama, the greatest play suffers 
if the actors cannot adjust themselves to the reactions of the 
audience. Pace and timing, even iniprovisation, are essential to a 
successful perfomiance. So, too, with the technical briefer. If the 
audience seems disinterested in a particular point, the briefer had 
better change the strategy. Many a technical briefer has thought. 
"Oh, oh, I^d better skip the next slide or two and make a skillful 
transition to another aspect of the subject because my audience 
isn't really interested in these points.'' 

Certainly, the objective communication of technical informa^ 
tion is uppermost in the mind of the technical briefer, but the 
audience is not always a group of fellow professionals steeped in a 
knowledge of the material being presented. For a given technical 
briefing, the audience may initially be engineers, then middle 
managers in the corporation, then the city council who must vote 
on a technical proposal. The briete-actor must adapt to these 
audiences and respond to the feedback they generate. 

One final difference between report and briefing feedback needs 
to be emphasized. When a report has been typed or printed in final 
form, the writer is locked in. If vital new material must be added, 
the report must be recalled (and I have seen this happen with 
industrial reports), and an errata sheet added or an annex printed. 
The oral briefing, on the other hand, is as dynamic as the Dow^ 
Jones Industrial Average. It can be modified or expanded as 
necessary to meet the needs of a variety of audiences as long as 
the central content of the briefing remains the same. 

Persuasion 

At a recent Rocky Mountain Modern Language Association 
meeting, I had the pleasure of serving as moderator on a technical 
writing panel. Panelist Marion K. Smith, a veteran technical writing 
teacher at Brigham Young Univeriity, emphasized that the intent 
of technical writing is not merely to inform readers about the 
subject and certainly not to impress them with the author^s 
knowledge of an intricate technical subject.^ Instead, solid tech- 
nical writing persuades readers to accept particular points about 
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a subject. Thus, techniral writing fits solidly into the tradition 
of classical rhetoric ; it is language and ai'gument calculated to 
persuade an audience, for example, that one technical proposal 
for a sewage treatment plant is more beneficial than another. 

The same principle can be carried over to the oral briefing, 
but the persuasive mar ailing of technical arguments is even 
more important to the briefer^ First, the briefer must select the 
arguments that best support key points. Second, the briefer must 
make those arguments convincing to a live audience in a limited 
amount of time. Finally-^nd this is perhaps the most important 
point-the success of technical briefing often depends not so 
much on the quality of the technical arguments as on the integrity 
and stature of the briefer. 

This last point deserves explanation. In industry, for example, a 
technical report on a satellite communications system may run 
several hundred pages and contain input from a dozen writers. 
Each writer's contribution must be carefully integrated into 
a comprehensive report that stands on the merits of its own 
arguments. An oral briefing on that same subject is apt to be 
given by a high-ranking executive who has the brief written for 
him or her and tailored to his or her personality and style . The 
briefing on satellite communications has force and conviction 
because of its arguments, of course, but it has added weight 
precisely because a knowledgeable, important executive is giving 
it. In the armed forces, it is a general officer who briefs a congres- 
sional committee on a research project. In industry, it is the bank 
president who briefs the chamber of commerce on the dollars to 
be loaned for a new civic project. In other words, the author 
of a technical report is seldom evident to the reader; in technical 
briefing, however, the briefer stands up and endorses the tech'^ 
nical project or proposal, putting his or her reputation directly on 
the line. 

In fact, the integrity of the briefer— the audience^s belief that 
the briefer will not distort the subject matter— has traditionally 
been the single strongest argument in public communication. 
Aristotle, Cicero, and Quintilian all note that ethos (the character 
or integrity of the speaker) is the chief argument an orator can 
bring to a subject.^ If the orator believes in what he or she is 
saying, that conviction is carried over to the audience. The two 
remaining general sources of classical rhetorical argument, logos 
(the argimients from reason and evidence) and pathos (the emo- 
tional appeal the speaker brings to the subject through word and 
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action), are essential, too. But the primacy of ethos is never 
more evident than in oral briefing, vt^hether the subject is political, 
literary, or technical. " ' 

In the world of technical communication, the importance of 
ethos is everywhere evident. Most industries have a staff of speech 
writer who translate the technician's laboratory results into clear 
information that a senior manager can use to brief a variety of 
audiences, both technical and nontechnical. Sales companies, for 
example bombard me with brochures and detailed specifications 
on new copier and reproduction equipment for my office. Then, 
a sales representative visits my office and talks about important 
features of the new equipment. If I am still dubious, the repre^ 
sentative invites me to the home office for a demonstration of 
the equipment, even a talk with the boss on the special benefits 
of the equipment. In other words, as the technical information 
bemg conveyed becomes more important, so, too, does the stature 
of the person transmitting it. 

Technical briefing is frequently more persuasive than the 
technical report in at least one other way. In the business world, 
the oral briefing is more important and persuasive simply because 
it is available sooner than the finished technical report. An expert 
technical briefer can put together a comprehensive briefing in 
several days, whereas the written report, even in draft, requires 
time-consuming and laborious writing and editing. Note that I use 
the words '^time<!onsuming** and ^'laborious'' with respect. The 
preliminary technical briefing, for all its importance and speaker 
conviction, is no substitute for the detailed technical report that 
delineates all final conclusions in thorough, persuasive prose. 

Compatibility 

Because the technical briefing so often precedes the formal tech^ 
nical report, one final point needs emphasis' compatibUity. 
Compatibility means that the oral briefing and the technical 
report must not contradict each other. Since the final written 
report might well differ from the preliminary briefing in some 
of its conclusions, the writer must remind the readers precisely 
where the completed report differs from the briefing. 

In my experience, I have seen technical writers confronted with 
objections of this sort: *^Two conclusions in your report differ 
from what you said two months ago.^' Carefully placed transitions 
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in the final report can prevent this type of objection. So, too, can 
the briefer*! words; ^^I caution you that these results are pre- 
liming^. The written report will contain the final conclusions and 
recommendaf^ions on the project." 

Compatibility is particularly important when the technical 
briefer and technical writer are different people, but conapatibility 
is usually assured when the briefer and writer sit down across the 
table and discuss how each will treat the subject. They make sure 
that terminology, emphasis, and organization parallel each other 
in the two fonris of technical communication. 

Conclusion 

The discussion of differences between the technical briefing and 
the technical report is, of course, somewhat artificial. In actual 
experience, the six distinctions I have made between briefing and 
writing overlap each other. One cannot, for example, develop 
graphics for a briefing without realizing that the organization 
and delivery of the briefing differ significantly from the presen- 
tation in the final written report. Still, teachers of technical 
writing do students a dissenrice unless they stress the differences 
between briefing and report writing. Occasionally, this will mean 
going outside the claisroom to observe the demands that business 
and industry are now making on the technical briefer and writer. 

Technology today is pointed toward increased oral communica- 
tion, and innovations such as electronic mail, laser communications, 
and ' teleconferencing are on the verge of becoming business 
practice. A few years from now a briefer's presentation will be 
beamed via satellite to company audiences or to audiences in 
other parts of the worid. The young technician's knowledge 
of graphics and h^s or her ability to organize ideas, intei^ret 
feedback, and persuade by the force of his or her subject matter 
and personality will spell success or failure in the growing world 
of oral technical communication. 
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Part Three: Exercises 

16 Technical Writing Class: 
Day One 



Dean G. Hall 

Wayne State University 



This entertaining plan for the first class meeting captures the 
Interest of students while convincing them of the importance of 
learning to write competently In their technical fields. 



I have found that most students from technical fields returning 
from the meaty courses of their various majors to take a technical 
writing course in the English department have the notion (perhaps 
well founded) that the course will be of little use to them. Their 
reaction to the first meeting of their technical writing class can, 
therefore, predict success or failure for an entire term. If the 
instructor makes a positive impression on the first days he or she 
can require many unexciting but necessary activities for the 
remainder of the term and students will tend to follow along, 
trusting that the material will be shown to be relevant to their 
needs. If, on the other hand, the instructor fails to convince 
students of the viability of the course at its outset, he or she 
may not get them mterested for the rest of the term. Realizing, 
then, the importance of an Lmmediately positive image, I have 
overcome my reluct^ce to shaie my opening day activity. I 
hesitated because the idea is so simple and because it runs counter 
to the rubric that the tone of a technical writing class must at all 
times be '^professional." What follows, then, is a summary of my 
sli^itly unorthodox opening day in technical writing class. 

After verifying that the folks in front of me are indeed the 
tech vmting class and after briefly introducing myself, I ask them 
to remove evetything from the tops of their desks except three 
pieces of paper. When the noise of ripping paper and sliding books 
abates, I tell them, "Make a paper airplane from one of the pieces 
of paper." This request is usually met by pins, poans, head- 



159 



160 



Dean G. Hall 



shaking, or craning of necks to see if anyone else has heard the 
same instruction. I allow as much time as students need, but a 
minute or two usually suffices, I also tell students to put their 
names on their finished products. By now, though reasonably 
confident of their aircraft, students are usually apprehensive 
about the activity's relevance to their careers both within and 
outside the class. I now encourage a practice flight. As twenty-five 
planes soar and land around the roorn, the need for owner identi- 
fication becomes obvious. I then ask students to retrieve their 
planes. The class is now loosened up a bit, for the motion and 
activity force them to notice each other=though they still look 
at me as if I were out of touch with the h^sh realities of their 
chosen disciplines. 

Then I announce, *'Take the second piece of paper and write 
instructions for someone to recreate exactly the plane you have 
just built and flown. Sign your instructions.^' Students nearly 
always ask if they can draw pictures; I tell them to include what- 
ever is necessary to complete the assignment. Though I say that 
students can take as long as they need, after fifteen minutes 
I bepn to prod them about finishing. I encourage students to 
note how much longer the writing takes than the actual construc- 
tion did. 

When all have finished, I ask them to eKchange instructions with 
someone in front of or behind them; and the light goes on for a 
few as they realize what the third piece of paper is for. I now say, 
"This is the first and last time in the whole term that I want you 
to be stupid. I want you to follow the instructions in front of 
you, but I do not want you to supply any gaps in reasoning or 
procedure for the writer. Do the writer no favors. And most 
important, if you cannot go horn one step to the next without 
supplying a step that the writer has not included, just quit." After 
this statement, I allow a few minutes for the construction of the 
second planei. 

Each student now returns the instructions to the author and 
compares the initial plane with the second one. This encounter 
allows each student to meet at least one other person and is 
usually accompanied by snickers or g^ps of disbelief as students 
try to explmn why they could not follow given instructions or 
what they had really meant to say. (Only once have I had both 
pMfties in an exchange produce duplicate planes, I first introduced 
the activity with aerospace students-probably the perfect audience 
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-but I have since found it effective with students from all dis- 
ciplines.) By now the class is quite open, and by moving among 
the students I bring to their attention the most outrageous failures, 
thereby augmenting their perception that something can go 
dreadfully wrong in the writing process. 

Now comes the crucid part of the class period. Though students 
realize on an as-yet-unarticulated level what has just happened, 
the perception needs to be reinforced. Here is an excellent oppor^ 
tunity to make clear key concepts of the course. Students are 
receptive in this situation since their inadequacies were pointed 
out as much by themselves as by me. I offer, usually through a 
simple list on the board, three cardinal rules of technical writing. 

1, Producing a good piece of writing takes time and may be just 
as difficult as building a product. Since most students are 
quantitatively oriented, by computing at the board the ratio 
of the uomg time to the writing time in the airplane example 
(usually a factor of at least ten to > ne), I can make this truth 
stay with them. 

2, A writer cannot assume that thf; audience knows exactly 
what is in his or her head, not even when that audience is 
made up of the writer's colleagues, What was obvious to each 
airplane builder was certainly not obvious to the person who 
tried to follow the instructions. And I add that this problem 
will actually intensify as students acquire more expertise in 
their respective fields. 

3, Technical writing that allows more than one interpretation 
is unacceptable. Therefore, I give students this statement as 
a general evaluative tool: ''It the writing you do for this class 
can be understood in more than one way, it is wrong." 

In this way, three important considerations in technical writing 
—adequate preparation time, audience analysis, and precision— are 
introduced and made concrete during the first class meeting. 
Students have their planes and instructions in front of them as 
evidence. In addition to the concepts about technical writing that 
the first class makes clear, there are some definite psychological 
advantages to the session. Students share an experience, one that 
lets them know their problems are not theirs alone. They feel 
comfortable in the class since they have talked to at least one 
other person, and their own observations and deductions endorse 
those made by the instructor. 
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I usually close with several examples, from my own experience 
or from texts, of writing practices that have proved dangerous or 
expensive or both. I impress upon students that they the 
designers and makers of the future and that their writing is a 
primary way to meet their responsiiDilities for safe and efficient 
production. Obviously no one was killed in a paper plane, but 
sloppy writing in the real world does irreparable harm, I have 
found that students take the course seriously after this first-day 
activity, even though the original class wa^ entertaining. Nearly 
all the students will stay--and they will do the work. 
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17 Organizing Is Not Enough! 



Paul W ..iidurson 
Miami University 



Technical writing classes obviously must teach students to write 
organised prose; however, students also need to learn how to 
reveal that organization to their readers through content signals 
and through the arraniement of material on the page. How to 
develop these skills in two fifty^minute class periods is discussed. 

"Industry and frugality,'' Benjamin Rranklin tells us in his Auto- 
biography, are **the Means of procuring Wealth and thereby se^ 
Virtue.*' Franklin adds, however, that one cannot gain those 
objectives simply by being industrious and frugal '4n Reality''; 
one must also "avoid all Appearances of the Contrary,'' Accord- 
ingly, while Franklin was building his small printing shop into 
a flourishing pu shing company, he never allowed himself to be 
seen in "Places of idle Diversion," he never went a-fishing or 
shooting, and when he allowed a book to seduce him from his 
labor, he did so privately, to prevent scandal. Franklin was re- 
warded for his efforts. At forty-two, he had become wealthy 
enough to retire from business to devote his full energies to 
being a statesman, inventor, and man about Europe. 

As teachers of technical writing, we can help students see 
that Franklin's advice applies not only to publishers but also to 
authors, eBpecially when those authors are pursuing one of the 
chic virtues of technical writing: careful organization. We must 
warn students that no matter how Lndustriously they organize 
their material, they must bJso strive to make that organization 
readily apparent to their readers. 

Combining suggestions from others with some ideas of my own, 
I have developed materials for two fifty-minute class periods in 
which I teach students how to reveal the organization of their 
writing.^ The strategy may be used with students from high 
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Author's View 
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Figure 1. Diagram for explaining the differenee between author and reader 
views of the organization of a written aommuniaation. 
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school through graduate school, although the teaching aidi re- 
produced here were designed for college Beniors md paduate 
students and for profesilonal reiearcheri and engineers, Uiing 
these materials, I first explain the need to signal organization to 
readeri, and I tiien introduce techniques that cm be uied to meet 
that need. 

Establiihing the Need for Organizational Slgnali 

Most students have never thought about the need to reveal organic 
zation. Like most autiiors, they uiudly think of their writing 
from their own point of view, not from that of tiieir readers. 
In fact, many students are only vaguely aware that there ^e 
two points of view to be considered. They simply presume that 
an organization ttiat is evident to them will be equally evident 
to their readeri. 

To explain the difference between the way author see the 
organization of their writing and the way readers see it, I show 
an overhead transparency of the illustration in Figure 1. At the 
top is a diagram of a flower that repreienti an author*s view of 
the information to be conveyed to a reader. At tiie bottom ^e 
three panels, each representing a different view of what the author 
has written about the subject. Initially, I cover the bottom three 
panels lo that only the labeled diagram ii exposed. I then uncover 
the bottom panels, one at a time, as I expldn the differences 
between the views of the author Mid the reader, 

I begin with the author's view, which is repreiented in the 
left-hand panel. Authors see their organization as a pattern with 
two dimensioni: logic and lequence. Authori see, first, the logical 
relationships of coordination and subordination that they have 
established among the various parts of their discussion. In outiines 
they would indicate these relationships through indentation; 
therefore, I have indicated this dimension of organization with a 
horizontd awow. Authors also see a second dimension to their 
organization: the overall sequence of the parts of their material. 
In their outlines authors would indicate this sequence by the 
order in which they list the parts of their discussion; accordingly 
I have represented the second dimension of organization with 
a vertical arrow, 

A reader's view of a document's organization is often more 
limited than an author's two-dimensional view because feading, 
by its very nature, is a one^dimensional activity, That is, readers 
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read linearly, one iection after another, one paragraph after 
another, one word after another. Reitricted to reading one ele- 
ment at a time, readers will undoubtedly learn the sequence of the 
elements of a document-^t least of those elements they have 
encountered so far-but they may fail to perceive the logical 
relationships of coordination and subordination that an author 
has established within the material. As a result, readers may see 
the contents of a document as a mere list, like that shown in the 
center panel at the bottom of Figure 1. 

To help readera gain a two-dimensional view of organization 
authors must recognize that a well-written document contains 
two distinct Wnds of information- information about subject 
matter and mformation that explains how the discussion of that 
subject has been organized. The right-hand panel at the bottom 
of Figure 1 shows the relationship between these two. The infor- 
mation about subject matter is represented by the list of topics, 
which is the same as the list shown in the center panel. This 
mformation is what readers read the document to learn. However, 
if they are to underatand that information fully, they need to 
know how it is organized. They can leam the sequential dimension 
of that organization simply by reading the document, but they can 
perceive the logical dimension only if authors add information 
about the logical relationships of coordination and subordination 
In the right-hand panel of Figure 1, these relationships are repre- 
sented by the outlining apparatus of Roman and Arabic numerals 
and upper- and lowercase letters. Only by supplementing informa- 
tion about subject matter with such organizational information 
can authors fully communicate their material to their readers. 

To enable students to experience the kind of problem they 
create for their readers when they neglect to provide such organi- 
zational information, I show them an overhead transparency of 
the list (but not the brackets) given in Figure 2. The list is a 
pooriy designed table of contents for a booklet about the Pegasus 
Automatic Balance, a fictltioui laborato^ instrument used to 
weigh samples of up to one hundred grams. The author of this 
booklet carefully organized the material but failed to reveal that 
organization. As a result, readers must try to discover it for 
themselves-and that is exactly what I ask my students to do. 

To guide students in their search, I ask them to Identify items 
that the author seems to have placed next to each other because 
the items are actually components of larger units of discussion. 
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Thus for example, items 1 through 4 belong together because 
they ill deal witii knobs, and items 12 and 13 go together because 
they both have to do with weighing. As students point out each 
group of Items, I enclose the items in a bracket as shown in the 
left-hand margin of Figure 2. When my students seem unable to 
find more groups, I ask them to look at the poups tiiey have 
already idpntified to see whether some of those groupi have 
subgroups. In response, students point out, for example, that the 
group about knobs, mentioned above, contains a subgroup-items 
1 and 2, the wei^t-application knobs. Similarly, I ask students 
to consider whether some of the groups they have found are 
actually subgroups of more comprehensive units; for example, the 
"weighing" group-ntems 12 and 18— belonp with the "adjusting" 
group-items 10 and 11-to form a group on the operation of 
the balance, a group entirely distinct from the group foraied 
by the first nine items, all of which deal with the construction of 
the mechanism. 

After students have requested about as many brackets as are 
shown in the margin of Figure 2, 1 display a transparency showing 
a revised table of contents (Figure 3). Students are invariably 
surprised to discover how much easier ttie revised version is 
to read, even though the only difference Is the addition of or- 
ganization^ signals. After asking two purely rhetorical questions 
-which table would students rather encounter as readers, md 
which would they rather provide their readere when they tiiemselves 
are authors-! promise to spend the rest of the class session, and all 
of the next, teaching the skills used to provide organizational 
information to readers. 



Providing Organizational Information 

As I explain to students, they can provide organizational Informa- 
tion to their readers by adding material to their written commum- 
cations and by purposefully adjusting the way matenal looks on 
the page. 

Adding Material 

Students^d other authors-can add four kinds of material to 
their prose to reveal its organization- headings and subheadmis. 
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L 9. 

L 11. 
12. 
13. 



PEGAiUa AUTCMATIC ML^CE 



RIGHT-HAND WE1GHT-.APPLICATI0N KNOB 
LEPT-HAND WEIGHT-APPLICATION KNOB 
MlGROMETER KKOB 
ZEiO-POlNT ADJUSl^ENT KNOB 
RIGHT-HAND AND LEFT-HAND WEIGHT DiALi 
PROJECTION WEIGHT DIAL 

GENERAL FEATURES ©F THE WEIGHING CWPONENTi 

SPECIAL FEATURES OF THE WEIGHING PAN 

SPECIAL FEATURES OF THE WEIGHING STIRRUP 

AOJUiTING THE SENSITIVITY 

ADJUSTI^ THE ZERO-POINT 

DETER>iINlNG WEIGHT 

WEIGHI?^ TO A PRESELECTED WEIGHT 



Piguri 2. Table of gontents to whieh the author hai neglected to add organi 
zational infomiatlon. *saMi 
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PlGAiUS AUTCNAriC BALAHCl 




I. CONSTiUCTlOH 


A. 


COEfTROL COMPOHOTi 

1. I^BS 

liihE-hand Weight-Application fciob 
Left-hand Wel^ht-Appllestlsn Itasb 
b. Hic^eaeter ^ob 

^trs-Fslnc AiJuiCBtant ^sb 

2 , DiALi 

s. RlghC^hgni and l^ft^hand Weight Dials 
b. ftoU^tion Walght Dial 




WEIGHIHQ OQIFOHIHTS 




1, GENSIAI- PlATliRli OF THE WllgHlHG COMPONENTS 




2, SPECIAL FEATUlIi OF THE WEICHIWO CO^ffOHEHTS 




a. Special Peatufea of ehe Wslghlng Fan 




h. Speeial paatureB ef the Wsiihlni Stirrup 




tl. QF^TION 


k. 


PRELlMllU^Y ^jUiTltlHTi 




1. ADJUSTING ilNilTrVlTY 




2. ADJUST IHG THE ZIRO-POIHT 




WIIGHING OPrnxlOlli 




1. DHimilMIKd WIICHT 




2. WllCHlHG TO A PRlSELlCTm WEIGHT 



Figure 3. Table of eonttnU to which the author h^ added organizational 
information. 
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B. PRODUCT HANDLING 

In our guidf hncs on prpccssing, wi now have complciid our suggi Hijens for 
guarding aiaimi mjerohfal cgnlamingiion. Wf iurn new ig our guideHnes on 
hnw io handli ihc pmduef . Here, we eunsidff ihe rKfivjng nf ihe new fuw 
m^Nrinl iind the pmccHsIng of ii^ 

I. Recelvini Ra%¥ Materials 

By raw maif rials, we m^.m bath !hf fish and any giher raw maif rlali mtd in 
prucfsHlng. 

li. Flsh.^We tnF..dfr fir^i the fresh mh and ihen ihe frozen fishery 
products. 

Chet ,cHh n?ih for sign of sfwilagf , ofT odurs. and damuge u^n 
ihi'* Tivul ai yeur planL Dissard any spallfd fish. 

I ^Uiuicly move fresh fish under cover to preveni ctiniamlnuilon 
h n^sci'i, sea gulls, giher birds, and rsdenU. If ihe fish are ig be 
^wjleii. scale Iheffl befgre you wash ihem, 

I Mloiid (he Rsh immgdiaiely inig a washing mnk. Use poiable. 
nunreuirculHted waier eonialnrng 30 parts ^r milNon of availabl^ 
chlorine and ehilj io 4CfF gr Igwer. Spray u^ash ihe fish wiih chlnrr= 
nnieU wiiier uRer iaking them from the wash lank (Fig, N), 
If intjtiming fresh fish earNioi be pr&eessed immedlaiely. insp>ec! 
Shem. wull oui (he spoiled fish, and re-ise ihe aeeepiabie fish in clean 
hoiesi ihen sigre them preferably in a egld nmm ai 32^ io 4(1*F iir, 
at leasi. in yn area prdlecied frgm the sun and weather and from 
insetis and vgrmin. Wash, rinse, and s team -clean trarts, boses, bar- 
rels, and trucks u^^ed ig irarispdrt the fresh fish to the plant if any of 
these are to he useU again. Reusable containe rs should be rinsed 
again with chlorinated gr pgiable water jusi befgre use. NtiW: 
wocHien boies and barrels should ngi be reused. It h vlriualy im- 
possible Io iialisractgril^^ ?5anili^f used wikiden containers sireh ii\ 
fish btixes and barrels. If dispg^^ablt .type conlainers are UHed. rinse 
them ofTand store them jn a screened area iinlil you remove ihem 
troffi the premises. 

(1) Froieii nihepjf produfts. 

Use a loading zone ihat provides djreci aceess io a refrlgcraieU 
rgom. 

32 



Figurt 4. Page in whieh the author has eartfully revealed the organisation of 
his material to his readers. From J. Ptrnr Lane, Sanitation Recommmdations 
for Fresh and Frogen Fish Plants (Seattle^ US. Department of Commerce 
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numberi and letters, forecasting statements, and transitional 
itatementa. Students need no special explanation of the firet 
two kindi of matarial, especially after diicussing Figure 3, In 
contrast, they do need careful explanations of what forecaiting 
and transitionid statements are and do* 

A forecaiting statement stands at the beginning of a segment 
of a document and describei the topici to be taken up in the 
major parts of that segment. Thus, the introduction at the be- 
ginning of a long report will contain a forecasting statement 
that identifies the subject of each of the subsequent chapters in 
toe body of that report. Similarly, the introduction to each of 
those ahapters will contain a forec^ting statement that describes 
the major sections of the chaptar, and the major sections will each 
contain a forecasting statement that tells readere what topics the 
iubsectioni will address. 

Whereas forecasting statements identify the topics an author 
will treat in the segments of a reportj transitional statemente 
signal a shift from one segment to another* Like forecasting 
statements, therefore, transitional statements appear at every 
level within the organization of a document: between chapters, 
between major sections of each chapter, between subsections of 
those sections, and so on. 

In order to show students how to use forecasting and transit 
tlonal statements, I ask them to study the passage shown in Figure 
4, a reproduction of page thlrty'two of a government document 
entitled Sanitation Recommendations for Fresh and Frozen Fish 
Plants. After students have had a moment to glance over that 
page, I ask them to use the Infonnatlon It provides to outline tiie 
section of the book in which this page appears. I begin by pointing 
out that the first line Informs ua that the page contains part of a 
subsection **B*' of some major section in the book, one designated 
by a Roman numeral 'T' or **IL" "What Is the title of the overall 
section?*' I ask. "And what Is the title of the previous subsection, 
called *A'?'* Having reed the transitional sentence at the top of the 
page, students quickly point out that the over^l section is "Guide- 
lines on Processing," and that tiie previous subsection contains 
suggestions for "Guiding against Microbial Contamination.*' 
Slmitoly, by reading the severd forecasting statements on the 
page, students are able to find other clues to the aufeor's organU 
zatlon, As students call out each detdl of the author's outline » I 
ask them to read the sentence in which they found their evidence, 
and I ttanicribe their entry onto an overhead transpgffency. When 
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the claas has finished its work on this exerciie, the outline on the 
transpa'ency looki like the one shown in Figure 5. 

Before concluding my remarks on forecasting statemente, I 
address one question that often troubles itudente: How detailed 
should a forecast be? **At the bepnnlng of our doeumente," they 
often askp "should we pve our entire outline?" The aniwer, of 
course, is no, A forecasting statement merely tells what the major 
divisions of a particular segment are. If those divisions are them- 
selves divided, then each of those divisions will have its own 
forec^ting statement. The author of the page shown in Figure 4 
has used forecasting statements correctly. For example, when he 
announces the major divisions of his advice about "Receivlni 
Raw Materials,-' he reports that his discussion of ttiat subject 
contains two parts, one on "Fiih" and the other on **Other 
Raw Materials,'' but he does not teU what the subdivisions of 
the part on "Fish" will be. Initead, he comctly places his forecast 
of those subdivisions within (not before) the part on "Fish," 
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Figure 5. Outline derivad from the forecaiting and transitional statementi 
provided in Figure 4, 



Organmng Is Not Enough ^ ^ ^ 

Up to this point, I have discussed forecasting and traniitional 
statemtnts In the context of the la^er units of a document. I 
have found, however, that no matter how well students under- 
itand this material, they need a special txerclie to show them how 
forecasting and teansltional statements work within a paragraph. 
For this exercise, I distribute copies of the rou^-draft paragraph 
shown in Figure 6. Although tiie author of this paragraph has 
organized his material carefully, like the autiior of the table of 
contents in Figure 2 he has ne^ected to reveal that organization 
to the readers, who must, therefore, try to discover that organiza- 
tion for themselves. After letting students guess at that organization 
for a few minutes, I hand out the author's revision of his routfi 
draft (Figure 7). Then, I ask the class to look for the forecasting 
and transitional elements within the revision. However, I do 
not let the students finish by merely telling me that the second 
sentence Is a forecasting statement, or that the third, seventh, 
and tenth sentences contain transitional elements. I ask them 
dso to notice that the Initial words of the fourth, fifth, sixth, 
and ninth sentences teU the reader that the subject is not bemg 

changed. . t i *u ♦ 

After students finish their worit . .. tnis paragraph, I ask them to 
review what they have learned about revealing organization by 
adding material to the text. The best review, I have found, is to 
have students examine a response t ^ the kind of assignment upon 
which they are currently working ( igure 8). By considering how 
headings, outlining apparatus, iorecasting statements, and transi- 
tional statements help readers discern ttie organization of this 
document, students not only review the skUls I have been teachmg 
but also see how another student has used +hese skills to solve the 
vei^ kind of communication pro blem that now faces them. 

By the time students have finished examining Figure 8, we are 
usually about fifteen minutes Into the second of the two clMS 
periods that I devote to slgnaUng organization. I usudly conclude 
the first just before students have looked at Figures 6 and 7. Even 
when that work is left until the next period, I have ample time to 
introduce a second way to reveal organization. 

AdjuBting the Appearance of Material on the Page 

I have found that It Is much easier to teach students how to reveal 
organization by adjusting material on the page than It is to teach 
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ilLEeriVE I^VISTIHG TECHHiQUli USED BY CQMlERClAL FISHERMOi 
TO AVOID CATCHl?^ FISH OP THl WRONG SPKlES 
Moit agUettv^ harvesting is bfiiid on behtvlp«l dlfferincts, 
C™erclsl fiahtrpin ^an take advanUit pf thsM dlffi^enegi by 
uslni chtir knewUdge and enpgflpncp with the aid ef devi.es sueh 
ai modern navigational equlpBenC and flahlni gtar . Salmon glU^ 
netteta of Puget ieund avoid, even on foggy and ato«y nlghta, 
cercain areaa that are known to have large dogflih coneentratlons. 
Puget Sound salmon seiners avoid eettain areas where Juyenlle 
salaon are taken In large nunberi. Ottir trawlers working U 
Perouae Bank uae ac.urati navliatlonal aids such as echoaounderi 
and Loran to return to their prtfarred bottamflsh tows about 10 
fflilti offshore, some of whUh He within one Bile of large eoneentra- 
tlons of dogflih. Washington and Ornon fishermen trawling for pink 
shrimp know they .an, by modifying feoErope weighting, raise their 
nets a few inehes and reduce the byeatch of eel pouts. They gsn 
lometimes. by reducing flotation, Iqwer the headrope height and 
reduce the bycatch of smelt. Troll fishermen find that many 
factora contribute to the seieetive capture of certain ipeciea, 
including gesgraphic location, water and gear depth, trslling 
■peed and type of lure. 
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SILICTIVI HAaVISTlHG TlGHNIQUEi USID BY CMlRaiAL FlSHirolEN 
TO AVOID CATCHlSe FISH Of THl WROHG SFECIEi 
MshE ■eliGttVi hsrvistlni is baifd en behavleral dlfferenegi. 
Th^ reiult of thmsm HtUmm ofEen is elthir a iioiraphicsl or 
vertical distfibutisnal variation between speeies or ai# gsoupg or 
a dlffertnei in food preferanyea. Coaairelal fishermen take 
advantage of laegraphle dlffafenoe? hy ualni thatr knowledii and 
#3tp«flene« with tha aid of davleaa sugh as modern na¥ll«lsnal 
aqulpsant. Por eissapU, saloon illlnetter. of Puiet Sound avoid, 
even on foliy and atoF^ nlihta* cirtaln sress that mtm known to 
hsva UfM doifieh eoneentratiens. Also. Pugit iound aalmon 
seiners avoid certain areas where juvenile sslaen are taken in 
larie nmhers. ilallarly* ettet trawlgrs working U Perouse Bank 
use aeeurate flavliatlonal aids such as iehossunders and Leran to 
return to their preferred hottOBflsh tews about 20 nllaa offshore, 
soae of whteh lU within of^e mile of lari* conqentratlena of doiflsh. 
On the uther hand, Washington and Oreien fishermen who Erawl for 
pink shflap have laatnid to take idvantag^ of dlfferenGes in 
vertical distribution. They know thsy ean, by ftodifying fostrope 
welghtini* raise their nets a few Inehea and reduce the byeatch of 
eel pouts, iimilarly, by reduelni flotation they esn sometiBia 
lower the headrepe height and reduee the byeateh of aaelt. Troll 
flghermen find that not only do geolraphlo and vertleal differences 
facllitaEe the selective capture of certain ipecles but also 
differences in food preferences make troHini speed and type of 
lure Isportanti 



Plgure 7. Piragnph in which th« ■uthor ha. providid foriCMtlng and transl- 
tiontl BtBtements, 
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THE RELAY 



' »Sv h« ^ • " """•nl"! .«l(shln» l.v« found In ^n.^itrte. 

a™eure that Is novert iy ,„ .Letronugnet. TM "paper 

MSIC RELAY 

The relay degeribtd in thla papor la ihown In Flfiure 1 h^* f 

CONSTRUCTjOH 

arm.tSa '-^^^ -^-^ ilicErem^gniE. on 

armaEurg. a ricurn spring, and a pgir ef eohtaccs. 

JIi ? ! ^ ^'^^ "^^^^ wrapptd PF Mlled around it. m fche 

reUj. b#ing dticrlbtd, thi .ort Is i cylindrical piece of Iran 
iPprP^lm^Etly 2 inchii lang and 1 inch In dlanieEe?. ?hf coU li 

Hoo : Jhin"' ^'^^^ P^^^- ThU%nHi.%r. 

is coated wi Eh shellac. When Current flews Ehreugh Eh^ eell / 

?u?Un^%Ji'' ■ '^^"^ ^^^^ - -^gn"; 

pulling the srinaEUre toward lEaelf, 

frfH^;^ ^Jjh^'f*'-;* " ''-^^^^^ ^ W'^E^i hinged 

irpn Eha.E Is 6 Inches long, 3/4 Inch ylde. and 1/8 Ineh Ehirk It 
U the me^tnt of cho arniature, caused by 1E§ attract Ian Ea Eh/carc 
rIeSJ; ^wlEehlng motion in the r.Uy! 

Return Spring. Attaehed Eo the hinged end of Eho arfsoturg 1^ the 
return spring. The reEutn spring, which Ig hoskgd ot bnEh endn Is a 
helical coll spring about 1 inch longi it resembies Ehe ^pringof a 
ballpoinE pen, Thii iprlng is used to return Ehe arniaEure En Ehe 
posiEien EhaE Eh# arfflature had been in bgfore being atErocEed to the 
cate of the electfemignet. 

miMU^ At the free end of Ehe armature 1^ a contact, whose inate 
is slcuated so EhflE any mevefflenE of Ehe armature toward Ehe cell will 
bring the Ewe centacEa togeEher. These contacEs are made of ropp^r 
3/^ inch square and 1/4 inrh Ehick, wiEh lead wires attached Eo * 
cennecc Eheffi to Ehe exEernal circuit in which the relay is being used. 
When the free end of Ehg arrBature moves Esward nhe rsil, the fontflrts 
Eouch one another, niaklng an electrical eonnGrClon. 
OFIRATIQH 

f .h^*"^/^^^^ awlEches en and off In response to the currenE in the coil 
;L!'"'!'i™^^^^- Whin there is current In thi cell, tha ftagniuSJd 



core draws Ehe amturi Ea lEsilf, bringing thi conta.ES togiEhJ? Ind 
hereby compliting a circulE, When the current ceases te flaw thrSugl. 
Ehe coil, Ehe care no longer acts as a magnet, so that thi return spfin 
can "t™ Ehe armature te lEs normal poslElon, siparating the contacts 
and swlEchlni thi circuit off. cpncaccs 



OTHER RELAVS 

In the basic relay, deserlbtd above, thi contacts maki the eonnicdon 
r'uvr'tSi^ .lectromagneE. in so^S o EeJ 

t ! 1« ^^eken when Ehe relay Is engagedj this can bi 

a.ce.plishid by riarranging th. location ef th^ contacts ' ilas. In LnJ 
relays more than one set of contacts is usid. Heverthtliss, thi prlnclSle 
of operation for all relays Is that used by the basic r.lay P^^^^iP^^ 



Figure 8, Studint paper in which organization has betn aarefully revtaled. 
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them to pursue toe swne objective by adding materiid to their 
texts. After all, there are only two simple guidelines to follow 
when wranging material: 

1, Make major sepnents and their headings more prominent 
visudly than minor legments and their headings, 

2, Give visually pi^allel presentations to elements tiiat hold 
pMallel poiitioni in the document's organization. 

When taaching students techniques they can uie to give greater 
prominence to the more major elements m their documents, I 
divide the techniques into two categoriei: those that pertain to 
headings and toose that pertain to prose. 

By adjusting tiie appearance of headings, authoj^ can create 
relatively elaborate hlefEtfchies among those he^dingi. Since 
the actual number of levels needed in such a hierarchy is imall 
compared to the number of variations that are theoretically 
possible, many employeri md many technlcd \vritlng textbooks 
simply suggest a standard format for thU hierarchy. However, I 
find it worthwhile to discuss three ^pects of headings that can 
be adjusted to sl^al relative Importance. 

Type si^e. Headings printed in larger type appear to be more 
important than headings printed In smaller type. Thus, authors 
preparing their final copy on a typewriter should type more major 
headlngi in uppercase and more minor headings with only the 
first letter of each word capitalized* 

Location. Headings centered on the page seem more prominent 
than headlngi tucked against the margin. Similarly, headings at the 
margin but giver a line of their own seem more prominent thm 
headings at the m^gin that are on the same line as the first sen= 
tence of the section they label. 

Underlining. An underlined heading appears to be more prom= 
inent than the same heading without underlining, 

Rather than show students a format that integrates these three 
variables to create a hierarchy of headings, I ask them to look at 
Fipires 4 and 8 to see how two autiiors adjusted the appearance 
of their headings to create hierarchies of importance among them. 
Also, I ask students to notice that In Figure 4 the autiior has used 
an outlining appftfatus to make the hiereurchy of headings doubly 
clear to readers. 

In contrast to the many ways that authors can adjust the 
appearance of headings, there are only two ways they can adjust 
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the appoarance of prose to reveal its organizatioiL First, they can 
adjust the left^iand margin of individual sections, as did the 
author of the page shown in Figure 4. When doin^f so, authors 
need simply remember that blocks of prose that have their margins 
farther to the left appear more prominent than blocks that have 
margins further to the right. In addition to adjusting the margins 
of sections, authors can also adjust the amount of vertical space 
betvi^een sections. For example, they might double-space between 
the end of one minor segment and the beginning of another, but 
they might triple-space betvi^een mi t segments. To signal the 
very largest divisions in a long report, authors can begin each of 
the major aoctions on its own page, regaidlesy uf wiitHe on the 
previous page the preceding segment ends. 

Before completing this discussion, I point out that these various 
techniques can reinforce one another, Thus, for instance, the 
author of the page shov^n in Figure 4 has given his most prominent 
headings to sections that begin, farthest to the left, and he has 
given less prominent headings to sections tliat begin farther to 
the right. 

After explaining how authors can give greater visual prominence 
to the elements that hold higher positions in the organizational 
hierarchy of their writing, I turn to the need to give visually 
parallel presentations to organizationally parallel elements. I point 
out that writers confuse readers when they are not consistent in 
that way. Thus^ for instance, if a v/riter begins one of the major 
segn.ents of a report on its own page, he or she should begin all 
other major segments of that report in the same way. Similarly, 
a writer should assign headings in the same style to all those 
segments. So that students can examine papers in which authors 
have given parallel presentations to organizationally parallel ele- 
ments, I ask them to look again at Figures 4 and 8. 

For the find part of the lesson on techniques that provide 
visual signals, I have students complete two exercises that not only 
give them practice at applying those techniques but demonstrate 
how authors restrict the reader^s understanding of material when 
they fail to arrange it carefully on the page, 

I begin the first exercise by asking students to explain the 
organization of the page shown in Figure 9, a page made virtually 
incom.prehensible by its haphazard appearance. In that page, the 
author describes the taxonomy of Anoplopoma fimbria, a mild, 
white-fleshe:) fi^h sold under the name black cod. However^ none 
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of my students knows at: ything about the fish; most do not even 
know what taxonomy Is-and that is the way I prefer it. As they 
try to discern the author's organization of the material on this 
page, I do not want them to use clues in the prose; after all, an 
author should be able to use visual devices that clarify organi- 
zation even for a reader who does not understand the subject. 

To get itudents started in their search for the organization of 
the material in Figure 9, I ask them to guess which line on the 
page contains the heading that holds the highest place in the 
author's organizational hierarchy. After two or three guesses, I 
Mk students to vote for the line they favor. In most votes, the 
hne beginning witli "Anoplopoma" wins, even though the vc-y 
top line is tlie ccrrect choice. After I reveal the correct answer, 
I ask students to explain why that choice ia not obvious; they 
invarirbly point out that while both headings are underlined, 
''Anoplopoma" begins farther to the left. Having learned that 
"1.2 Taxonomy" is the mo.st major heading on tlie page, students 
quickly guess the answer to my next question by telling me that 
"1.21 Affinities" is the heading for the first major subsection of 
the section on taxonomy. However, wh^n I ask them to identify 
the major divisions of the subsection on affinities, they are again 
stumped because the layout so effectively disguises the fact that 
"Suprageneric" and "Generic" are parallel headings and that the 
entire bottom of the page contains information that belongs 
under the heading "Generic." 

To convince students that careful layout can alleviate the 
reader's difficulties at discerning organization, I show Figure 10, 
which contains the author's revision of the page shown in Figure 
9. After students have explained how the author has reanranged 
the material to make the organization more readUy apparent, I 
ask them to revise a page themselves. That page is shown in 
Figure 11. I prod students to continue to make suggestions until 
they have touched upon almost all the alterations incorporated 
in the revised page shown in Figure 12, which I then distribute. 

I conclude the lessons on revealing organization— both through 
adding material to a text and through adjusting the appearance of 
that text-by asking students to look one last time at the student 
paper shown in Figure 8. If students follow the guidelines intro- 
duced in these two class periods, they should be able to do an 
equally effective job of letting their readers know hov,' they have 
organized the materials in their own assignments. 
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1.^1 Affiniticg 



SuppageneFie 
Phyluis Uherdaca 
Class 0§telchthyeH 
f^ff^er N'-Qrpaqnlf ori'ii^H 

rnnily Annplnpnr^ M;ir. 

Anoplopo^, Ayres Jurdan and Evi^rmann (1898) 

The gent^rl^ t:DnC(.pt M^sd hori^ m chDt of JntJ;m nnd Evurmann (18yfli 

'•Body elongate, liCtlu figmpreggad, Capering into a very ^ilundyr 
eagdrtl peduneloj he^id rgEher Isng, the snout ggnieyhac t.^perlhgr 
mouth tormln.il, modqtaSe, the layer Jaw ineluHgd; maxillary very 
harruw, jiUpplng olmgst entirely under rhn prrnrbltalj tfjeth 
ffiederace, eardlforpi, these In thg loyur jaw In a ilngle series 
Uterally. and in o narrpw band In ffgnt; upper jaw, vonier, and 
palacm. .>ach with a band ef similar teeth^ head enElruly scaly: 
no supragrbUal flap; prgoperele unarmed, Itg membranaceQUH edge 
erenulace; gill membiranes jelned to the IgEhmus; bsdy entirely 
eovered with mlnuEg ctgneld gcalgg; late -il line glnglq; dorgals 



Figure 9. Paga in which the author has obieured the organization by earelesily 
arranging the material on the page. 
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OsttjlehEhyes 
Scofpaenlfp rf7ie§ 
Anop lapomiit IdBQ 



1 , 2 TaxoftPmy 

I, 21 Affinities 

- Supragenerlc 
Phy lum 

Class 

Family 

- Generic: 

Angpl_u p,qwq.i Ayre§ Jrr l.in and Evermann (1898). 
The goncrie concept uSMd here Is thiiE of Jerdan and Evcirmann 
(189S: 1861-62): "Body elongaEQ, UeeIc? eginpreiised , tnperlng 
InEo n very als^ndyf Gcvudal peduriele; lie^d rather Ungi the 
gnout somewhat tapering^ mouth Eyrmlnal. madefaEe. the lower 
)nw- Ineluded; maxllUfy very narrow, slipping ^ilmest entirely 
und^r thfi prc:nfbitnU tenth modpr^ito. cnrdlfofm, those In the 
lower jaw in A singU serUs UteraUy. and in a narrow bond 
in frent; upper Jaw, vomer, and paUttnes h with a band ef 
5lmlUr toech; head entirely sealy; ne supr.iarbi cal flap; 
preepercle unariBed, Its membranaceeui edge erenulate; gill 
membrani^ jeined es the liEhmuSi body entirely eevered with 
minute eteneid pcoioii lateral line single; dor^alp 



Figure 10, Page in which the author has clar ed the organization by r 
arranging the material shown in Figure 9. 
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1.23 Subspocles 

Nn Hub^pecien nf A. flmhrln hnve beon propas«>d. 

1.24 StnndiiFd ccmmnn nmH, vQFnnruUr namcH 

Offlrlni o™gn nnmii | SnblofUh (Amvricnn Flshcrlt^H Soclt'tv, 
ipoeldl Pub. Nn, 61, 1970, p, 57). 
Other comfpun n^imuj:;; 

Cu;ilflHh (Jofdiin and fiilbGrC, lBH2i 650) 
:^!«n (Clemuns .L\n<l wiibv, I9f,l.- 240) 
^•-■kt-f,.p' (Hr)i;Un OMd DuLicy, iyjO; 76) 
VerndcuUr nnmc. : Ik^hnw Uonjnn And aHh^ri IRH?., r.iQ). 

including: 

smokL-d Cud (Yrvy, I97t. p, 70) 
L.indlrfiMh (Frny, 1 ^ L p. 70) 

StMtraut (Phlnger, ft ;i 1. , 1970, p. 31) 

1.31 External Merphnlogy 
=Gen.r.Uggd, PhlUip,. Clo.hi.r. nnd Frv (1954) .x.min.d ...pi.. 
^nbluH,h that w^rr ...pcur.d fr^^ c^p^ Spt^n.or, AU.k^u to Hu^ort 
.ch in SouEhern Cnlif.rnln. Th. rang, of merUttr count, within the.o 



Hnniple?i Ik ^htitm In Tabiy i. 



inl'thay.t.riff "^^''^ """^^^ """d" by carelessly arrang. 
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1,23 Sub.Eipee i QH 

Nn .gubdpcciuti nf A, f tmh ri^i have n propoHeti. 
1,26 St.indnrd cpnnfian niime?}* verniic:uliir n/ini&S 

SnbLt:fi?ih (?\jT5uri'-Mn Ftrihurles SiuiluLy* S,pOi:ial Puh. No, r. , . 
19?0: 57} 

Sliiijkcod (Schuitz and OeLflcy, 1936: 7G) 
Cu.iU'ish (Jordiin .irvJ Cllbtjrt, 1882: 650) 
5kll (Clemen?? flnd Wilby, lyfeU 240) 

Beshow (Jordnn nnd GUbert, 1882: 650} 
- finmuH t'Jvnfi wht?n fnmktjted (geluctcd gnffipLos) 
.^mcikud CDd (Krt'y, 70) 
Candleflsh (Fryy, 1971 i 70) 
BuEtc-rftsli (Frey, 1971; 70) 
Seiitrout (PhUger, et aL, 1970; 31) 

1,31 EsEernal MDrphalogy 
= Genefiiliged 

phllllpg, ClQChief, and Fry (1954) gKatnlhod s.implj^p of s.ibU- 
fUh chnE wer« captured frem Cope Spencer. Mnmka, to Nevpart 
Beach in Snuchern California. The risnge af merUclc counEK 
wUhin tlienu snmplc-s lu aluivn In Tablii 1- 



Figure 12, Pag© in which th : author has clarified the organization by 
rearranging the material shown la Figure 11, 



Paul K Anderson 

Evaluating Student Work 

Although it would be possible to evaluate mastei^ of the skUls 
used to reveal organization by having students perfomi editing 
exercises much like those in Figures 2, 6, 9 and 11, I prefer to 
grade them upon the skill with which they reveal the organization 
of their own writing. Thus, every assignment students complete 
dunng the term provides an opportunity to evaluate how well 
they have mastered the techniques I introduced in these twn 
class sessions, 

I have found, howevpr, that studeiits learn must nffiaiontly 
when I teach this material while they are working on an assign^ 
ment that affords an opportunity to use the techniques under 
discussion. The descriptio>^ of a mechanism is such an assignment. 
Because the description requires students to devei jp, as part of 
partitioning, a modestly complex outline for even a short paper, 
this assignment prompts them to give special attention to the 
problem of revealing that outline to their readers. By coordinating 
my lessons on revealing organization with their description^ 
of a mechanism, I ensure that I will have an immediate assign- 
ment in which I will be able to comment in detail upon the skill 
with which students signal the organization of their writing to 
their readers, 

Of course, in that assignment, as in ali others, I also evaluate 
other aspects of writing. After all, revealing organization is only 
one of a great many skills that students must acquire. However, 
it is a crucial skill And it is one that students learn rather quicklyi 
despite their initial skepticism about its value. Apparently they 
are persuaded by these two days of study that Franklin's advice 
does apply to their writing: it is not enough to organize their 
material; to fully enjoy the rewards for that effort, authors must 
also give the appearance of having organized their writing. 



Notes 



1. I wish to thank Ian Ellis and Herb Shippen, whom I met while on a 
consulting assignment with their employer, the National Marine Fisheries 
Service. Mr, Ellis wrote both the original and revised drafts of the passage 
on selective harvesting (Figures 6 and 7), and Mr. Shippen wrote the original 
and revised drafts of the material on Anoplopoma fibria (Figures 9 through 
12). Finally, I wish to thank Dr. A. James Challls, Instructional DevelopmcMit 
SpaciaiJst, Mianil Univk .^Ity , for helping me perfect these class sessions 
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BIAS is a newly developed instructional game designed to make 
students in teciuiical writing classes aware of the problems 
associated with communication within complex business and 
government organizations. This paper, which first appeared in 
the ProceedingB of the North Central Section of ih^ Amerimn 
Society for Engineermg Education, 1978, describes the objec^ 
tives, Vules, and materials of the game and provides a sample 
game task. 



Technical communication focuse^ attention on the fact that 
people write and speak to other people v^ithin organizations m 
order to effect actions and change. And people do this in order 
to achieve both personal and organizational goals, which often 
conflict. 

When teacherB design courses based on this recognition, how- 
ever, they often run into the problem of student disbelief. Unless 
students already have on-the Job experience witii communication 
problems and organization^ conflicts, they are likely to take a 
skeptical view of the instructor's claim that organizations 
made up of real people with conflicting personal and organic- 
tional goals and that these factors play an essential part in the 
design of technical communications. They believe somewhat 
naively that "If I do technical tasks well, Vm all right, ''^ 

To introduce these students to the problems of how personal 
and organizational conflicts affect job performance, goal achieve^ 
ment and communication, I have developed an instructional game 
called **Build It Again, Sam'* or BIAS,^ The graie simulates the 
organizational and operational climate of a company, Itisai. m€ 
because there is competition among players within teams and 
between teams, a clear-cut method of detemining the winner, 
and rules for playing. It is instructional only in a special sense* 
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the instruction is in the "affective doiuain." The specific instruc- 
tional objectives are receiving (attending), responding, and value 
organization.^ 

Students ai-e divided into two or more teams representing 
companies that will c- -npete to design and build a prototype 
product in order to win a lucrative government contract The 
game rules, the physical layout, the paperwork, the specified 
product, the available materials, and the time limitations are 
carefully balanced so that players face the kinds of communi- 
cation and organizational confliftq common to working situations 
The design task dose. in this , aper requires tlua an object be 
built from Tinker Toys, whirli .ue inexpensive, dui-able, and just 
unreliable enough to cause problems. 

The usual pattern of this game is (1) to introduce the players 
to each other, to the people directing the game, and to the general 
purpose of the game (this last point is optional); (2) to play the 
game; and (3) to debrief. During debriefing, a crucial feature of 
BIAS, players and uirectors discuss what went on in the game 
how each person felt about it, how various features of the game 
might le changed, and, most important here, how the experience 
bears on what they will be doing in the technical communications 



course. 



BIAS was oriflnally designed for senior engin iring students 
takmg a course in Technical and Professional Writing in Industry 
Government, and Business. However, either in its present form or 
suitably modified, it can be played by groups ranging from upper- 
Ir ; high school stu ants to working adults 

rhe purpose of BIAS is to introduce students to communica. 
tion problems Inherent in working in organizations. Specifically, 
the game introduces the following problems: 

1. Defining one's professional task in terms of organizational 
goals 

2. Coping with the conflict between one's own need for infor- 
mation and the need Ifor information of others 

3. Dealing with the conflict between one's personal goals and 
the goals of the organization 

4. Facing the effects cf the pressure to cooperate produced 
by people with different specialties and interests (horizontal 
conflict) 

5. Facing the problems created by different attitudes toward 
and perceptions of organizational goals (vertical conflict) 
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How Is BIAS Playod? 

This section describes thv game, points out features that contribute 
to its educational and experimental goals, and comments on 
particular problems and variat^nns^ 

General Game Description 

From twenty to sixty players may participate. Allov/ at least one 
and a half hours for playing the game and a minimum of a half 
hour for debricfir 

"everal compe g companies are faced with the need to design 
aiid produce a i>r< itype of a new product as quickly as possible. 
The winning company 1.: the one that produces an acceptable 
product (one that meets specified tests) as inexpensively as pos- 
sible. Costs are determined by cost per unit and by development 
costs. Cost per unit is determined by the cost of the material 
from which the product is made. Development costs are the sum 
of (1) costs of all material used in developing the product, (2) 
costs of testing the product, and (3) labor costs, which are deter^ 
mined by salaries and bonuses. The winning individualB withm 
each company division are those who have made the most money 
during the game, figured as the percent increase over their base 
salaries during the time of ^he game. The objective of havmg both 
company and Individual winners is to introduce conflicts between 
individual goals and organizational goals. 

Eole Descriptions 

Each company is composed of at lec t one evaluator, two de- 
ciigners, two managers, two buUders, and three communicators. 
The number of players for each role cm be substantially increased 
as long as the proportion of players in each role is maintained. 
In addition, there are several Game Overall Directors (CO.D.'s), 
who monitor the game, clarify rules, carey out tests, and determine 
winners. For more detailed descriptions of these roles, see Figure 
1 The range of roles provides the t pportunity for vertical conflict, 
and the number of players in each role (given here as the mini^ 
mum) provides for the possibility of horizontal conflict. Groups 
are instructed to oDerate according to their own schemes so that 
potential conflicts between groups and with communications can 
occur This freedom forces studente to detemme what mforma' 
tion they need for their group tasks, and how and whom to ask 
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Designers (2) Salary; $25,000 

Desliners desian the product and, If necessary, redesign it on tlie basis 
ot tested performance, management directions, etc. Precisely iiow 
designers operate in the company is their decision. They are subject 
the general rules and to additional rules that managers may recei 
tne start of the game. 

Managers (2) ggia^. ,530,000 

Mnnpn.- , arc middle managomaiu, Thoir funiilion is to facilitate the de- 
signing, testmg, communicating, and costing of the assifmed task They 
fhffrfhM W ""^ responsible for preparing'and submitting 
the fmai bid Managera are subject to the general rules as well as to any 
additional rules received at the start of the game. 

Bulidere (2) Salary: $15,000 

Builders build the product the designers have designed and modify it on 
ba,p of changes ordered by the designers throughout the game 
Precisaly how builders operate Is their decision. They are subleet to the 
general rules- and to additional rules that managers may receive at the 
start of the game. 

Communicators (3) Salary: $20,000 

Communicators (1) carry messages between managers, designers and 
bui ders and between managers and G.O.D.'s; (2) purchase and transport 
material; (3) transport the product to and from testing; and (4) observe 
and report testing. Communlcatow are subject to the general rules and 
to additional ru'p that managers may receive at the start of the game. 

Evaluators (1) Salary: $60,000 

Evaluators represent top manai, .ment. They have two tasks They 
initiate the playing of the game; that Is. they are responsible for getting 
the operation started. In addition, they evaluate the performance of aH 
individuals in their rMpeotlve companies twice during the game by 
assigning bonuses of 0, B, 10, 15. 20, or 26% of the individual's base 
ITjb evaluator of the winning team receives a 75% bonus 



Note: G.O.D.'s are In charge of the game. They sell material, keep cost 
records, judge that tests are properiy carried out, snd determine winners. 



Figure 1. BIAS role doicriptions. 
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for it. And asking for information can boeome expensive both in 
time and monoy. The only constraints on the actions of all i)Uiyers 
are covered in the general rules. 

Genernl Rules 

Tho general rules that follow are held to a minimum to make it 
easier to keep them in mind and to increase the uncertainty of 
the game, 

1. Mnnugors, dPsieners, and buildprs may not loavo their 
rooms; communicators and evaluaton may move between 
r<>oms. 

2. Communications between managers, di^signere, and builders 
and between managers and G.d.D.*s are handled by com- 
municators. 

3. Manager- alone may request clarification of game rules and 
procedureh. and only from a G.O.D, Requests must be 
made on a standard consulting request form. The first 
two requests are considered in-house R&D and are free. 
Additional consultations are billed at $20,000 per minute, 

4. Evaluators must turn in imt bonus sheets no later than 35 
minutes after the game haa begun. Second . nus sheets 
may be submitted at any time after 40 minutes, but no 
later than the timt at which the bid sheet is submitted. 

5. Some forms (for example, the bonus and salary record 
sheet) serve multiple purposes. Multiple-use forms contain 
the following symbois in the upper right-hand corner: C/C 
(conipany copy), A/C (auditor copy), E/C (evaluator copy). 
The recipient of a given form is indicated by circling the 
appropriate symbol. In addition, the bonus and salary 
record sheets contain the words *Tiwt Bonus*' and **SecQnd 
Bonus*' to be circled as appropriate. 

Software and Hardware 

The software consists of the eighteen sheets of forms, sketches, 
and instructions listed below. 

1. Playing the Game 10. Parts and Costs Sheet 

2. General Game Description 11. Parts Cost Record Sheet 

3. Role Descriptions 12, Test Cost Record Sheet 

4. Role Preference Form 13. Consuiting Record Sheet 

5. General Rules 14, Cost^per-Unit Sheet 
6 Bonus ar. Salary Record 15. Bid Sheet 

Sheet 16^ CCD. Final Audit 

7. Task Description 17. Penalty Calculations 

8. Physical Layout 18. Individual Winner 

9. Test Description Calculations 
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To create a need among students for information and communis 
cation, not every player gets every sheet. Lack of space prevents 
supplying examples of these items here; however, a complete set 
of software and instructions may be obtained at cost from the 
author, 

While the h^dware varies with the task, players need paper, 
pencils, ballpoint pens, pocket calculators, testing equipment, 
and badges to indicate both compaiiy and role. The number of 
forms can be varied, but relatively numerous forms ensure that 
kneping track of what is happening and making suic that ^ill 
affected personnel in the company know what is happening are 
major problems. The point here is to demonstrate thr need for 
constant communication in the workplace. 

The hardware is dependent on the design task, but it and 
the task should be kept fairly simplo, not only for reasons of 
cost and time, but also to keep the focus on communication 
problems. Experience indicates that if the upsii,.. problem is 
complicated, the engineering instincts of the players are aroused 
and the simulation forgotten. 

Beginning the Came 

Players and directors meet together, introduce each other, and 
begin the following sequence of events. It should be noted tl at 
studenta cannot and should not be forced to play the gr ne. 
Those who are quite certain that they do i l want to play can 
be assigned related tasks-selling parts, running tests, keeping 
the G.O.D. auditor's books, checking for violations, or even just 
watching. 

1. Introduction. The Game Overall Director explains the general 
purpose of the game: to eKperience what it is hke to tty to 
succeed within a complex organization when faced with 
various conflicts and communications problems, 

2, Beginning: Phase I 

a. All players receive a copy of General Game Description. 

b. The players for each company are selected by the G.O.D. 
The members of each company then assemble together. 

c. All members of each company receive a co] / of Role 
Descriptions. Members rank f' roles they would like to 
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play, in descending order of interest, on the Role Pref- 
erence Form and hand this form to the G.O.D. 

d. The G.O.D. assigns roles within each company, based as far 
as possible on player preferences. Role, company, and 
names are recorded on a company organization form and 
coded identification badges are issued. 

e. Managers, communicators, and evaluatore go to the man- 
agers' room, designers to the designers' room, and builders 
m ^ build^^^' room, 

f. Evaluators, managers, communicators, designers, and 
builders are given their packets, which they are free to 
open and examine, 

3. Beginning: Phase II 

Evaluators initiate the action and the game begins. 

4, Once the game has begun, it operates under the general rules. 

After Phase II, no two versions of tlie game are the same. If you 
are unfamiliar with simulation games and can find no colleague 
who is familiar with them to help you, run at least two trials. 
Do the first with only one team because it is cheaper. Special 
problems can be dealt with on the spot (or noted to be brought 
up during debriefing). If things get confused, the game can be 
ended and discussed. Restrict the second run to two teams, and 
again it may not go particularly smoothly. Once through it, 
however, you should have enough feel for the game to be able 
to run it with confidence. 

A Sample Task 

Assume that your company is bidding competitively to obtain a 
lucrative government contract to build 200,000 units of a vehicle 
with specified performance characteristics. In order to submit a 
bid, you need to design, build, and test a prototype vehicle ac^ 
cording to the following specifications. 

Design and build, from, the available material, a vehicle that 
will carry a specified object down a specified test track so that at 
the end of the test run the vehicle and its load are intact, A Parts 
and Costs Sheet of the available material is attached. A one^pint 
mason jar filled with twelve ounces of water is the specified 
object. See Parts and Cost Sheet for costs. Side elevations and 
top views of Test Track 1 and Test T^ack 2 are attacl -d. The 
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costs for each test track run are not given on the Parts and Cost 
Sheet. Finally, a vehicle is 'Untacf' when, at the end of Test 
Track 1, it and its specified object travel at least three feet down 
Test Track 2. 

The winning bid will be determined by the G,O.D. auditor, who 
will verify all information on the Bid Sheet, Only one Bid Sheet 
per conipai ; will be accepted. 

While this may seem a simple task, the vagaries of Tinker Toy 
quality control are Fuch that a vehicle constructed from those 
materials has a lov/ probability of surviving a run on even a ve^* 
simple test track. Whatever task yo»' or your students invent, 
try it out aliead of time-^ome tasks that sound simple turn out 
to be incredibly difficult, and vice versa. Again, make sure that 
the task is simple enough so that players are not lured away froni 
the communications problems. 



Conclusion 

As described, BIAS takes about two and one-half hours to intro- 
duce, play, and debrief and requires a minimum of four rooms. 
With modifications it can be introduced in about twenty minutes 
of one class period played in fifty minutes of thi next, and 
debriefed in the third. With suitable changes in the rules, it ^an 
be played in one large room. 

No matter how it is played, BIAS is a simulation game designed 
to begin the process of making students in technical communica- 
tion courses aware of the organizational context in which most of 
them will be working and of the influence this context has on 
communication problems. Once aware of these problems, students 
are ready to meet challenges that the organizational writing tasks 
in technical communication courses offer. 



Notes 

1. For a more detailed explanation of the need for and the problems with 
simulations In technical writing courses, see my "Writing as Engineers and 
Writing in Class: Simulation as Solution and Problrm," In Technical and 
Professional Communication; Teaching in th€ Two- Year College, Four- Year 
College, ProfesBional School, ed, Thomas M, SawyDr (Ann Arbor, Mich.: 
Professional Communication Press, 1977), pp. 155-86, 
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2. BIAS was d*?ve'lopsd with the holp of Rv^M^n Stiimbauah of The Uni^ 
versity of Michigan EKtunstuii Gaming Service, FuiidUig for this help and for 
gc^me " material ^vlb provirti^d by a Faculty Fplbwship Award from Tlu 
University of Michigan Cmts>r tor Eosearch on Lt^ariiiiiii and Tt>aehini/. 

3. See D'lvid R. Kraihwohl, Benjamin S= Bloom, and Beitrani IL Masia. 
Taxonomy of l^dnaaUonal Objcvtivcs. Handhooh II: Affi.ctwe Domaui 
/Npw Vnfk: n-tviri McK,'V. im^l ]-. 
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Students planmng careers in environmental nelds need h\n\\\v 
di?veluped communicatinn skills in order to interact eifectively 
with their audiences— audiences always In conflict and frequently 
hustile to technology. An assignment dasignBd to develop the 
"translation" skills these students will need is provided. For 
purposes of discussion, a report prepared for the Citizens Ad= 
visury Councils by a member of the Wisconsin Department of 
Natural Resources is included. 



Siudr its who choose enviranmental engineerinB careers with Buch 
orRani>^ations as departments of natural resources, conservation 
agencies, or legal and paralegal anns of government regulation 
soon find themselves negotiating the troubled waters of bureaucracy 
and public concern. Environmental docision^making inevitably 
relies on mformation ftom the scientific community, but that 
information must often be ^^ranslated** for many different kinds 
of public audiences and for use in the formation of public poUcy. 

Engineers who come straight from industry or from the univer- 
sity to a governmerital department may be quite unprepared for 
such intricacies as shared public financing, lobbying, or political 
power struggles. They may even find themselves longing for the 
relative simplicity of indust^. They quickly realize that it is one 
thing to provide engineering expertise for a private company 
that sees an engineering task only as embedded in the business 
direction of the company, its products and its profits. It is quite 
another matter to deal with the jungle of funding— federal, state, 
or county-=as embedded in the goals of society at large, and 
dependent upon laws, regulations, and decisions of legislators 
who in turn must read the minds and hearts of their constituents. 
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And it is in this second instance, the matter of public input and 
concern, that the environmental engineer faces a most difficult 
task. However Idealistic the motives for choosing environmental 
engineering, the engineer often must deal with a general atmos^ 
phere of public mistrust, -'Engineers are the waste makers, the 
designers of industrial plants that poUute air and water, the 
builders of highways that scar the landscape/^ says Joiin Q. 
Public. And engineers must thereforo prove their respectability- 
most often by the responsible communu iition of technological 
information. Moreover, many federally amded environmental 
projects require proof of public particip; ion in^decision=making 
through advisory councils md public hearings. This requirement 
forces' enfineers into face-to=face situations where they must 
explain in a poBitive way what the engineering community can do 
to maintain or improve the environment; further, they must often 
explain an engineering task of considerable complexity to a lay 
audience with no engineering expertise. To make the task more 
difficult still, these enrineers must prepare oral and written 
presentations in cooperation with engineers of other discplines, 
as well as with administrators and public servants who deal princi= 
pally with legal, financial, or jurisdictional aspects of environ^ 
mental problems. 

What are the facts for a writer faced with the challenge ot 
writing for John Q. Public? First, potential audiences are ex^ 
tremely diverse, ranging from a tough, hostile audience of strangers 
to a kindly disposed but technically naive group. Second, the 
writer is faced with making technical material understandable, 
choosing what to include, what to leave out, and then finding 
the proper levels and modes of language to preserve essential 

infonnation, . a ^ 

The temptation for both the writing teacher and the student 
is to approach ^'translation'* writing in scattershot fashion. The 
instructor may be tempted to rely on a hasty one-liner such as, 
'^Rewrite a description of a technical task for a general audience.'^ 
The student will probably respond Ln kind because he or she 
interprets the assignment to mean ^Ueave out technical jargon'^ 

or ^^simplify.*' u ^ u i 

The rationale for the writing assignment descnbed below 
pows out of two assumptions: (l) that systematic, m^depth 
analysis of potential audiences needs to be a conscious and con- 
tinuing process for technical writers, especially when they are 
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writing for nontechnical people; and (2) that one of the magic 
keys of technical writers is analogy, especially the selection 
of appropriate metapiiors for and comparisons between complex 
technical tasks or equipment and everyday occurrences or farniliar 
objects. 

These two assumptions are built into the writing assignment, 
Studenls are presented with a ciear purpose statement and a 
description of the rhetorical situation and audience for the report. 
They are given steps to follow in preparing the report, steps 
accompaiiied by questions to encourage them to think analogically. 
Finally, the evaluation procedure systematically checks for the 
presence of the elements described above. 

Chemical, civil, industrial, electrical/and computer science, 
nuclear, mechanical, remote sensing (aerial and satellite surveying) 
-^in brief, almost all the traditional engineering fields now offer 
Job opportunities in the environmental field. It is for these engi^ 
neering students, both undergraduates and graduates, and for 
non-engineering technical writers in environmental professions 
that this assignment is desifned. 

The Assignment 

Many writing teachers fear that too many instructions damage 
creativity and spontaneity for the writer. My own experience has 
been that students appreciate clearly typed, fully defined instruc* 
tions and preliminary class discussion on the interpretation of 
those Instructions. I give students a typed copy of the assignment 
at least a week or two in advance of its due date and include the 
due date on the top of the instruction sheet. A typical assignment 
is given below. 

Due Date: 

1. Purpose. The purpose of this assignment is to test your ability 
to -Hranslate" a complex technological task into language 
comprehensible to the lay audience defined below and to so 
describe the task that the audience understands its purpose, 
its rejevance to environmental preservation, and its desirability 
as public policy. 

2. The rhetoricai situation. You are an engineer employed by a 
Department of Natural Resources involved in water quality 
planning for an entire state. To receive federal funding, such 
planning requires proof of citizen participation in the form of 
f:)itizens Advisory Councils, These councils are typically 
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ccmp .??ed of city council members, mayors, m\d city and 
county officials/ TheiT chief concerns are local, municipal, 
or countv, Ine education of their members may range from 
eighth grade (or below) to collige or advanced degrees. They 
are concerned about effects on local quality of life: environ^ 
ment Jobs, taxpayer costs. You will have little time or available 
information to do m advance or in-depth audience analysis of 
these councils, other than to know that, in gtueraK liiey liaw 
scant understanding, if any, of the technical questions involved 
la water quality planning. 
3. Steps in preparing the report 

D. Prepare a 4-6 page report .o be sent to the Citizens Ad^ 
viiory Council, eJqjlaining an engineering task that helps to 
ass^^ss, improve, or monitor water quality. Here are some 
ppssib^lities; a test for dUsolved oxygen downstream of a 
filtration plant, a measurement device for chemical poUu^ 
tants, the use of mathematical computer models for river 
pronies, the aerial surveying and monitoring of rivers or 
lakes, the design features of a filtration plant that will 
require partial municipal funding, 
b As you prepare this report, ask yourself the followmg 
questions: Have I explained what this does, why it is done, 
how it is measured? Have I used analogy to translate 
engineer; g lanfuage (especially the language of chemistr>s 
computura, or mathematics) to the language of a lay aud^ 
ience? Have I shown that the engineering task is an impor^ 
tant component of maintaining \^ater quality? Are there 
graphics or diagrams that would make the presentation 
clearer? 



Preliminary Disc issioi" of the Assignment 

Copies of the aasiinment in hand, we go through its thrae parts to 
amphfy what is intended, relating the discussion whenever possible 
to particular chapters or sections of the teKtbook. Here is a 
synopsis of the points I try to cover, 

1. Purpose. I re-emphasize that this report is not from one 
technician to another (sucu rs a chemical engineer to a civil 
engineer), nor is it from one level of a complex organizaticn 
(such as its technical staff) to another (such as its managerial 
or administrative staff). Instead, students are being askad to 
explain a technical task or piecn of equipment in terms that 
a nontechnical person can understand. They should not 
assume, for example, that readers will know why a dissolved 
oxygen test is useful. They must, instead, explain why it is 
useful If the class has students from several engineering 
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disciplines, they can try out poteiitial topics on one anotlier, 
attempting to discover what might prove difficult for a 
lay audience to understand. 

2. The rhetorical situation. Few students understand without 
help the subtle relationship between writer, report, and 
audience. The difficulty in rhis assifrnment is that the writer 
cannot know the audience in detail or with certainty aliead 
of time. Frequently, environmental reports end up in the 
hands of readf who are unaware of the context and impli- 
cations of the report. What the writer can do ahead of time 
is to assume a range of educational levels within the audience 
and, therefore, a broad spectrum of concerns. 

It is not enough to tell students that the audience will be a 
mixed bag. They need to get a feel for what that term means. 
One way is to ask the class to list the probable types of 
citizens on advisory councils. These may be political ap- 
pointees whose foremost accountability is to their constituents 
(aldermen, county board officials, mayors); environmentalists 
interested in preserving wetlands, fishing waters, or shorelines 
(individuals or representatives of environmental groups); city 
and county employees (sewage treatment plant supemsors, 
county treasurers, game wardens); civic-minded citizens who 
fear loss of local autonomy or excessive regulation. 

When such a list is on the chalkboard, students get a much 
better understanding of the range of interest^ This diverae 
group must be their minds'' as receivers of the written 
material they are about to produce. Some students find it 
helpful to imagine themselves talking to someone they know 
from their hometowns who might be a likely member of such 
an advisory couaciL 

3. Steps in preparing the report. The actual writing of the report 
can be made easier if students ask themselves certain ques- 
tions. The first question: *'What shall I write about?'- The 
assignment suggests topics for chemical engineers (dissolved 
oxygen or pollutant tests), for mechanical engineers (measure- 
ment devices), for computer engineers (computer modeling), 
for civil engineers (design features), for environmental 
engineers (aerial or satellita surveying). And this lisi is not 
prescriptive. 

The second question students ask is '*How do I translate 
'down' to a nontechnical level?'' A classroom exercise in how 
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to draw analogies between technical and nontechnical material 
is helpfuL (See, for example, the analogy drawn between a 
sentence and an equation in the report that follows, ''Every- 
thing You Ever Wanted to Know about River Models . . . and 
Then Some." Analogies come easily for some students, but 
for others, practice is necessary. Household objects and 
natural processes ai^e good suurces fur analugy. 

Evaluation 

Evaluation procedures depend on teacher preference. Some 
instructors rely on individual conferences almost exclusively, 
some annotate papers directly on the cony submitted by the 
student, and some use a separate evaluation sheet. For this as^ 
signment, I have found a combination of annotation procedures 
to be useful. Using the evaluation questions listed below as a 
guide, I read the paper, checking for the presence of key elements. 
Students who effectively manage these elements have, by defi^ 
nition, paid attention to the nature of the audience. 

1. Does the report state what the procedures, tasks, or equip- 
ment are, why they are used, how they are measured? 

2. Does the report clearly translate mathematical, computer, 
or chemical language through appropriate analogies, meta- 
phors, or visuals? 

3. Does the report explain the relationship of the engineering 
task to the larger question of water quality (or to other 
related systems such as aquatic ecos^rstems)? 

If a student feels that something which I have judged to be 
obscure or unnecessarily complex is actually clear, I teut the 
material with a student from another discipline, a willing col- 
league, or someone untrained in the writer^s discipline who will 
take a few minutes to read the piece and react. If you try this test, 
ask your reader these questions; 

1. Could he or she tell you, in lay terms, the what, why, and 
how of procedures and equipment? 

2. Where did he or she founder? Where did confusion occur? 

3. Was he or she convinced of the necessity and desirability of 
the procedure? If not, why not? 



200 



Gretchen H, SOioff 



The results of this exercise are usually revealing to the studeni. If 
he or she must jump in to amplify orally what is written, then 
your judgment of the obscurity or uridua complexity of the piece 
is likely to have been fair. 

Corollar\^ to the Writing Assign m.ent 

The State of Wisconsin Department of Natural Resources is cur^ 
rently involved in water quality planning for the entire Wisconsin 
River Basin, and Citizens Advisory Councils much like Uiose 
described in the writing assignment are participating in the plan- 
ning. The report that follows was prepared for distribution to 
those councils by a member of the Water Quality Division of 
the Department of Natural Resources.^ Its author was frank in 
admitting that the preparation of the report had been extremely 
difficult and had sparked considerable discussion among engineer. 
Students might begin by asking the evaluation questions given 
earlier. The report may also be used as the basis for an extended 
discussion of the very questions that troubled the writer of the 
report as they do students: Are the aiialogies apt and effective? 
If not, what would you do instead? Is the presentation too simple? 
Too involved? (PerhEips the title reveals the technical writer's 
own ambivalence: ''Everything You Ever Wanted to Know about 
River Models . . and Then Some." Is there too much '*and 
then some"?) 



Everything You Ever Wanted to Know 
about River Models . . , and Then Som^ 

There are many ways of representing the real world. Photographs, sketclies, 
sculptures, and paintings are just a few of the ways we can produce visual 
images of objects. Each image must contain enough information about the 
object so that the viewer can rocQgnIze it. The image is a model, a reprusen^ 
^ation of some reaMife object. 

Another way to represent the real world is through words. Here the 
information is not as direct as a visual image. The reader must take the 
written symbols and translate them into an image in his or her mind. The 
written description can also be a modeL 

Mathematical models are a third way to represent objects. Through a 
mathematical model it Is possible, for example, to describe the wa\^ the 
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planets move around the sun and then to predict where each planet will be 
at a specinc time. 

In a similar way, a mathematical model of a rivet is a tool that represents 
the relationships between the biological, chemical, and physical activities 
occurring in the riven Today, a model is the major tool for water quality 
planning. The use of a model makes it possible to predict how the river will 
ruspond if a proposed action is taken. In this way, proposals can be ^Hestcd" 
before they are actually put into effect. 

The first attempt to develop a model of a river occurred in the early 
1920s, before computers were available. This first model was a simple state- 
ment/in mathematical form, to predict how much oxygen would be consumed 
by wastes added to a stream. This equation, known as the Streeter Phelps 
equation, is still used. Other factors, however, also affect the river's water 
quality, and the development of high-speed computers has made it possible 
for today's models to include many more of these relationships. Many people, 
working around the country, have contributed to the vast Improvement in 
computer modelling over the last decade. 

In addition to a large computer system, a river model needs two things: 

(1) mathematical equations to describe relationships within the river and 

(2) observations of the "real life" river being modelled. 

Mathematical Equations: Sentences in a Different Language 

The language of a river model is mathematics and, like all "foreign'' lan- 
guages, math takes work to be able to understand it. We will attempt to 
demonstrate how a model works using familiar illustrations. 

Equations are the sentences of mathematics. Equations are also something 
each of us uses ever>^day, perhaps without knowing it. We use an equation, 
for example, when we calculate how long it will take to drive from Rhme- 
lander to Madison (Time ^ Distance 4^ Speed), Or, at the risk of simplifying 
things too far. consider how you might predict your grocery bill if all you 
bought were apples and pears. This equation would help youi Total Cost 
(price of one pear) X (number of pears you buy) + (price of one applet X 
(number of apples you buy). This equation contains a set of mstructions 
that tells you the steps you need to go through to find the cost of your 
purchases. It can also tell you how the total cost will be related to the num- 
ber of apples and pears you buy. 

There are two nice things about equations. One is that they are a shorthand 
way of describing a complicated situation. Our equation above, however, 
is still quite lung. It would be convenient to make it a bit shorter. If we define 
the terms this wav, $ ^ total cost, Cp ^ cost of one pear, P ^ number Ql 
pears you buy - cost of one apple, and A ^ number of apples you buy, 
we can shorten the equation to $ - Cp K P + C, X A. Once we have defmed 
what each of the letters or symbols means, we no longer have to write the 
whole thing out. 

The second nice thing about an equation is that it can be used m many 
situations. The equation $ ^ Cp K P + X A works, no matter what the 
cost of pears or apples or how many you buy. If pears cost five cents each 
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and apples cost ton cents each, thi appropriate prices arp "plugged in'' and 
the uqiiation becomes $ = 50 X P + 100 X A, 

The 50 and IQC are called coefficients. In this case, we could go to the 
grocery store and look at the price tag to determine the "correct*^ value. 
More important, they are numbeis that are independent of the number of 
apples and pears you decide to buy=they are set by the grocer. They are the 
key to describing how total cost is rv.lnh-d to the numbers of apples and pears. 
This ieils you tiiat your total cost v/ili up 5q for each pear you buy. 

On the other hand, number of apples and number of pears are called 
variables because they can change, or var%v depending on vour deciHlon. 
Thus, if you decide to buy 3 pears and 2 apples, the following equation 
results: _ t 

$^5^X3+ IOC X 2 
$ ^ 150 + 200 
$ ^ 350 

Of, if you decide to buy 4 pears and 1 apple, the equation is as follows: 
$ ^ 50 X 4 + 100 X 1 
$ ^ 200 + 100 
$ ^ 300 

The answer depends on v-hlch variables (how many apples and pears) you 
choose. The important thing is that the same equation can be used in many 
situations. 

We have just built a simple model of your grocery store bill. The model 
could be expanded to include every item in the store. 

From Apples and Pears to River Models 

What has all th s got to do with a river moder? A river model is also based on 
coefficients, variables, and equations. But instead of one equation, there are 
many. In addition to simple Instructions such as -'multiply'' and *'add/' a 
river model uses complex Instructions that require advanced mathematics. 
Instead of apples and pears, some of the variables are the amount of water 
flowing in the river, the water temperature, and the amount of wastes goln^ 
into the water. When all of the equations are calculated, the model predicts 
what the dissolved oxygen of the river will be at each place along the river. 
It allows you to test the reactions of the river to many different conditions 
of flow, temperature, and waste loads. 

One problem in designing a model is identifying the important relation- 
ships which make up a river system. The studies of biologists, chemists, and 
engineers are helpful in this effort. 

After the relationships are identified, it remains a problem to determine 
the accurate values for the coefficients (the cost of an apple or a pear in 
our first example). For an apple or a pear we can go to the store and find 
out the price, but it is a much harder task, for example, to find out how 
fast oxygen can transfer from the air into the water. Different ways of 
measurement may be possible, and the answers may not always agree. It is 
often the case that you cannot say that one way is right and the others are 
wrong. It then becomes a matter of judgment to decide which value to use. 
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Calibration and Verification: Tho Pruof of a River Model 

Because different values are possible for important coefficipntB, it is necessary 
to fit the model to the reaMifo river. This fitting process, or caltbration., 
begins \vith gathering information by taking detailed measurements of the 
river, A survey team will record the temperature, flow, dissolved oxygen, 
wasU^ londinf?^, and many other variables iin and do\vti the river. Sevpral 
surveys musr be taken at different times and under varying conditions. 
The river modeller then tries different coefficients until the model accurately 
reproduces the obsurved data from tho surveys. Calibration is the process of 
tuning the model, much like tunuig a car until it runs smoothly. 

When the model is calibrated using several data seta, it undergoes the 
final test of verification. For this, an entirely new set of data is used, a set 
that wa^ not used during calibration. If the model predicts the same dls= 
solved oxygen that the new data set mensnres, it is verified. If it cannot 
accurately reproduce the data, the modeller must locate the cause of the 
problem and correct it. After correcting the problem and recalibrating, 
another verification run is made. This process continues until the model 
accurately describes the river systeni. 

What the Model Can*t Do 

A model is a tooL Like other tools, it performs some jobs very well and is 
entirely unsuited to others. It It as important to know what a model can't do 
as to know what it can do. 

1. The model cannot tell you how much wastu each discharger should be 
allowed. The model can tell you approximately how the river will react 
if a certain level of waste is discharged at a given time and place and 
under a specific set of river conditions. 

2. The model cannot tell you how much dissolved oxygen the river should 
have. The model can let you test different ways to achieve a target 
level of dissolved oxyien, but the target level must be defined by a 
policy^nriaking group. 

3. A model cannot be expected to give an entirely accurate prediction. 
It can tell you, however, which factors have the greatest influence on 
water quality. For example, if you run the model many times and 
each time you keep it exactly the same except for a small change in 
water temperature, the results will show how sensitive the river is to 
changes in water temperature. This procedure is called sensitivity 
analysis, and it is a very important use for the river model. Knowledge 
of the sensitivity of the siver suggests which alternatives for improving 
water quality are worth pursuing and which alternatives would have 
very few desired results. 

4. Most importantly, the model cannot make policy. It does not tell you 
what is *'good" and what is **bad." It cannot tell you what --should" 
be done. The model does allow you to test different policies. It can, 
for example, predict the water quality you might expect if the policy 
"there will be no point source discharges to the river" were chosen. 
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Similarly, it can predict how the dver will react if all discharges were 
cut in half, if you take out a dam, if you move the diicharge point of a 
waste treatment plant, if you increase the flow of water by releasing 
water stored in a reservoir, or if you add extra oxygen to the water. 
Each of these might become a policy, but people still need to decide 
if they want that pQliey. The model helps to determine the effect of 
each policy on water quality. This is why a model is essential for water 
quality planning. It helps to guide decisions. It cannot make decisions. 
A model answers the question "What if?" It does not answer the 
question *'What should be?** 



Notes 

1. Permission granted by the author of this report, Monica Jaehnig, 
Wisconsin Department of Natural Resources, is gratefully acknowledged. 
She offered the report as a typical response to the challenges and difficulties 
inherent in environmentol writing for public audiences rather than as an 
ideal solution. 
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Holistic Writing Assignment 
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The holistic problam.iolving procedure suggested here shows stu- 
dents that the writing process Is a thought process. The authors 
see the assi|nment as especially valuablB for technical problems 
whose solutions are linked with cultural values. 



In the eighteenth century, philosophy experienced a distinct 
split between empiricisni and rationalism. What had been for 
Aristotle two inseparable methods of inquiry became the cores 
of thought for two disparate schools of philosophy. One legacy 
of this split remains- many technically.orlented students lack the 
conceptual ability to handle problems that require both a tech- 
nical and a cultural solution , 

In the last few decades, much effort has been devoted in Amen, 
can universities to teaching methods of empirical problem solving, 
especially in the field of engineering. WhUe an empirical approach 
yields technical solutions, it cannot fully resolve those problems 
that are largely mediated by personal or cultural values: questions 
concerning the quality of life cannot be answered in quantitatwe 
tenns. Educators have too often Msumed that technical students 
would acquire in humanities couraes the conceptual abUities that, 
when intepated with empirical problem-solving techniques, 
would allow them to think in holistic ways. Unfortunately, many 
technical students do not acquure a balanced approach to hohstic 
thought in coUege. Further, the need for engineer to reason 
holistiaally may also be linked to the need for a humamzmg 
technology, i.e., one that is responsive to social problems, desires, 
and aspirations. . . 

Nowhere is this debility more evident than m writing, since 
written work is a clear rep- mentation of the thought process. 
Cultural historian Jacques Barzun has characterized the situation: 
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"We have ceased to think with wordi. We have stopped teaching 
our children that truth cannot be told apart from the right words." 
Using the right words implies that the student has gone through 
a holistic thought process. 

It is not easy for teachers of technical writing to convince 
students that the qu^ity of then: thought depends on their ability 
to communicrite-^nd that the writing process is a thought proceis. 
Students invariably argue that their written works are logical and 
that the instructor is either dense or overly critic^, 

Part of the problem ig that students too often confuse problem^ 
solving processes with decision-making processes, treating con- 
clusions as if they were quantitative products, when they may 
really represent qualitative choices based on internal assumptions. 
Students quickly learn not to write "I think" or feel" in a 
technical report, yet they continue, as they must, to make value 
judgments. However, they generally have not mastered a heuristic 
procedure that will allow them to handle value hierarchies in a 
decision^making process and may not be able to separate what 
they can prove from what they feeL The results aure marked by 
confused syntax, poor organization, md a conspicuous lack of 
transitions. 

It is important, then, for students to be able to differentiate 
between a quantitative product and a rational choice; if they 
cannot, their writing will be at best unclear and at woi^e decep- 
tive, for to confuse the two processes results in a genuine loss 
of objectivity, 

In order to help students overcome this problem, we have 
developed an assignment fomiat that takes them through a se- 
quential, holistic, problem-solving process. The heuristic procedure 
is based on decision-making theoj^, We ^ve students a systematic 
way to establish a value hier^chy that allows them to separate and 
then intepate social and technical problems. With appropriate 
variations in technical material, it cmi be used in any engineering 
class. (The sample assignment presented later is intended for use 
with junior mechanical engineei^.) The format has seven steps: 
(1) define a goal, (2) establish objectives, (3) classify objectives 
according to importance, (4) ev^uate alternatives in relation to 
objectives, (6) choose the best alternative as a tentative solution, 
t6) assess the adverse consequences of the tentative solution, 
(7) make a decision* 

In general, the format forces students to explore a problem, 
fonnulate objectives, test alternative solutions, and make a de- 
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cision. They must then assume a writer's role and reorganize their 
information to make it readily underitamdable to a specific aud- 
ience. If students cm successfully work through the holistic, 
problem'solving process, then it Is far more likely that they will 
be able, in the written report, to demonstrate clear, logical organi- 
zation, to make appropriate transitions that allow the reader to 
follow their thought process, and to distinguish cle^ly between 
quantitative findings and qualitative decisions. 

The Aisignment 

Assume that you are working for the government and must decide 
whether electric or intemd=combustion engine vehicles shouJd 
be used exclusively in the United States. Obviously, you want an 
efficient (from a fuel standpoint), pollution-free vehicle using a 
fuel that will be available for the next hundred yeafs. The engine 
and fuel should be inexpensive so that American families can 
continue to own at least two cars. Compare the alternatives and 
present your decision. 

Defining the goal When confronted with a complex problem, 
such as the one in the assignment, students must first get enough 
control over the problem to bepn a systematic investigation. To 
guide this Investigationj they must define a god, that is, determine 
what they want to accomplish. Since we are concerned with 
holistic problem-solving, the goal statement should Include expec- 
tations for both the empirical and the rational solution. For 
example, a partial goal for the assignment must include that the 
vehicle use available fuel (technical goal) and that it be inexpensive 
enough so that families can own two cars (social goal). 

EstabliBhing objectives. The next step in the process is to 
define objectives for the investigation. These objectives ^e the 
standards by which students appraise the alternatives in the 
assignment to make a decision. As with all standards, an abjective 
is easiest to attain if it cwi be quantified. For example, a technical 
objective might itate that the vehicle be ll^t-welght, a statement 
that can be quantified by defining light-weight as between 1800»^ 
2200 poundi. A ioclal objective might itate that the vehicle be safe. 
At this point, students begin to see the relationship between the 
social and the technical. For exMaple, we might mean by "safe" 
that the vehicle can wlthitand a rear=end collision without whip- 
laah Inju^ to passenger or without the gas t^k exploding. Thus 
a socid objective, in this caae, can only be achieved by solving a 
technic^ problem. 

Jo 
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ClasBifying objectiv&B according to importance. All the objec- 
tives a student defines exert some degree of influence on his or her 
final decision. Some, however, will be of absolute and overriding 
importance; some will be important but not mandatoiy ;iome will 
be useful as a bonus but won't affect the situation a great deal one 
way or the other* 

Objectives^ then, can be divided into two categories: negotiable 
demands and nonnegotiable demands. Nonnegotiable demands 
are absolute constrainta; they set stand^ds that cannot be violated 
by any potential solution to the problem. For example, non- 
negotiable demands might be that the vehicle use fuel available 
for the next hundred years, be inexpensive (under $5,000), and 
carry four passengers. (Note that nonnegotiable demands include 
both technical and social considerationsO Negotiable demands 
are relative constraint; they can be deleted. Some negotiable 
objectives will be more critical than othe^. To establish the 
Importance of negotiable demands, students must weigh each 
one carefully* To do this, they assign a relative importance to 
each demand. For exiunple, they might assign a number from 
1 to 5 for each demand; 5 being an important demand, 1 being 
a mildly desired one. Low ranked demands, obviously, cm easily 
be given up. 

At this point, students establish a vdue hierarchy. They must 
decide whether safety is more important than cost, fuel economy 
more important than auto weight, passenger comfort more im- 
portant than minimum external dimensions, fuel efficiency more 
important than rapid aceeleration. 

Evaluating alt^rnatiues against objectives. Students now use 
self-deiigned standards to see how alternatives stack up. First, 
they consider the nonnegotiable demands* If any alternative fails 
the test, it Is out. It is as simple as that. Negotiable demands are 
more difficult to reconcile. To each alternative, students assign 
a relative weight. They nan then add up the weights an alternative 
ha^ collected md rank the various alternatives. The alternative 
with the highest total is ranked highest. 

Choo$ing the beat altemative as a tentative BOlution. The 
alternative that receives the highest weighted score on perfor- 
mance against the objectives is presumably the best course of 
action* On the basis of the evidence considered, that alternative 
has cheeked out best. It may not be a perfect choice; it may be 
only the best of the alternatives available. 
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Asseasing the adverse consequences of the tentative decision. 
Findly, we ask students to answer this question: "If I choose 
this altemative, what could go wrong?'* Assessing the consequences 
of a decision is perhaps the most important step in the process, 
Again, students look at both empiricaJ md rational effects. They 
must determine what could go wrong from a technical standpoint, 
but they must also determine what the social effecte of the choice 
might be— on the environment, on the economy, on public safety. 
If severe things could go wrong with sm alternative, and the 
probability is high and the consequences major, students will 
probably eliminate the alternative— even if it was the prime can- 
didate. We are trying to enable students to see that to solve a 
problem rationdly includes visualizing tiie impact of a decision. 
In some cases, technically sound ideas will be rejected for social 
reasons. 

Making a decision based on the analysis. The last step of the 
process is to make a decision based on the analysis. 

Writing the Report 

To this point, the student has been primarily a problem solver: 
e3£ploring a problem, fonnulating objectives, testing alternative 
solutioni agednst objectives, making a decision. Now the student 
becomes a report writer. His or her purpose is to define Uie 
problem for readers, to recommend a solution, and to defend 
that solution against alternatives. 

We remind our students that their readers are not essentially 
Interested in how a writer went about reaching a solution; rather, 
readers want to know, from the first piffagraph, what problem a 
writer intends to solve and how he or she intends to solve it. 

Although the reader will not see the writer's investigative 
process, the organization of the report should clearly indicate that 
the writer arrived at conclusions through a logical, holistic se- 
quence. The proof of this, of course, is the writer's ability to 
distinguish ideas cle^ly, to show how ideas connect loglcelly, 
and to demonstrate, in wiring, a sequence of reasoning that 
brings the reader to the writer's conclusion. 

It is our experience that this problem-solving approach to an 
assignment not only helps students to reason in more hoUstlc 
ways but also gives them a better understanding of the relation- 
ship between thinking and writing. 
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Articles to Nonnative Speakers 
in Technical Writing Classes 



Thomas N. Huckin 
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Nonnative students in technical writing courses have difficulty 
using English articles, and Improper usage seriously affects the 
readability of what these studenta write. The author presents a 
step^by*step method of instruction with the following features: 
it utilises an algorithm in the form of a flow diagram as both a 
teaching tool and a reference sheet; it covers in distilled fashion 
a broad range of conditions governing the use of articles; and it 
takes ho more than sixty or seventy minutes of the instructor's 
time, 



With few axceptions, technical writing teachers in America Me 
sooner or later faced with the challenge of teaching technieed 
writing to the nonnative speaker. Anp^erican science and tech» 
nology continue to have peat importance around the world. Other 
countries, particularly those of the Third World, are putting 
Increasing emphasis on the study of English ai a second language. 
More and more students are coming to the United Statei to 
further their educations, with most of them electing a icientific 
or technical program of study. Many, eapecially those at the 
undergraduate level, enroll at some point in a technical writing 
course. 

To a certain extent, teaching technical writing to the nonnative 
student is no different from teaching it to the American student: 
botii have more or less the same need, and the same ability, to 
leain to analyze audiences, to write purpose statements, to write 
abstracts, to design effective technical discussions, to devise 
gerviceable fonnats, to use visual aids^n short, to do tiiose 
report»writing activities that are "macroscopic" in nature. 

On the other hand, numerous "microscopic** activities are apt 
to cause special trouble for the nonnative student. I have in mind 
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such editing tasks as chooiing co^ct terminolo^, punctuating 
properly, using passive verbs appropriately, creating parallelisni, 
and avoiding ambiguity. Although such matters are sometimes 
coniidered "low level," they can have as significant an impact on 
a report *s readibility as "higher level," macroscopic matters. And, 
needless to say, they require a high degree of proficiency in 
English, Since foreign students often lack that proficiency, this is 
an area where the technical writing teacher can obviously provide 
specied help. 

One of the most troublesome microscopic matters for the 
foreign student to master is the use of English articles; definite 
(the), indefinite (a/an), or none at all. Although descriptions of 
proper usage can be found, they either fail to provide adequate 
coverage of the many types of uses or seem so complicated that 
students (and teachers) throw up their hands in despair. Nowhere, 
to my knowledge, can one find the simplified prescriptive treat- 
ment that is suited to the needs and restrictions of the technical 
writing class. 

My purpose here, then, is to describe a method that I have 
found successful for teaching the use of English articles in a 
limited time. In recognition of the fact that only a few students 
In a class may need this instruction, and that the teacher may 
therefore not want to grant class time to the subject, the method 
is adaptable to office-hour use, involving as little as thirty minutes 
of instruction. 

The paper is organized as follows: (1) illustrations of the 
problem, (2) objective of insteuction, (3) description of ins^uc= 
tion, and (4) summMy. 

lUuitrationi of the Problem 

In English, the correct choice of article is important on the pam= 
matical level, on the semantic level, md on the rhetorical level. 
Failure to make the cowect choice exposes the writer to doubts 
about his or her general competence in English-OTd it can also 
seriously affect the comprehenslbility of the writing. 

Despite the importance of articles, however, even the most 
advanced students of the language make errors with them. One 
itudent of mine, a bright and consciientious Korean doctoral 
candidate in Industrial and Operations Engineering, who had an 
otherwise excellent command of both written and spoken Engliih, 
showed me a preliminary draft of his dissertation proposal with 
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Hr, H, Bailiy, Chief Enginaer 

AfflDGS Shipping Company 

355 Flfch Avgnug 

New York, New York 10017 

Fremi J, Wanis Supervlaer 
Halncgnanee OiparEsiint 
BfsDklyn Ship Yard, Inc. 
f>0. Bex 1001 
Brooklyn, Htw York 11236 

Oa*^ei February 5* 1930 

SybjecEr Repair of Defect in the ihlpboard DUcllUng Plant Crl§Gom= 
Rusiel ielpshell. Low-pressure, Double (2) Effeefe Dlscllllne 
Plane - - s 

Dear Mr. Balleyi 

In your letter of Febryary 1. you iuigested that work be done on 

Ehe defective dliEilling plant in your ship. MV JEFFERSON. You expressed 
concern about lt§ failure to produce freih water for boiler feed, drinking 
cooking, baEhlng and washlni. Veu also guggested thAt tests be conducted" 
to detennlne if It needa to be replaced. This letter contains the result 
of our investigation. 

Our finding indicates the cause of the problen is the weight loaded 
reducing valve, which Is sticking. Correct resetcing of the valve' 
follBwed by a short period af distillation produced the useful water. 
But the replaeeaent of this defeetlve reducing valve with a new one will 
solve the problem. Therefore it is not advisable to replacg the 
dlfitllllni pUnti since there Is no major dansage done to it. 

The treyble shooting in the distilling plant consisted of using Indicators 
lueh as thermometers, pressure gauies, gauge glasses and salinity lndlca= 



fiers to determine where the problem, that was occurring^ originated 

We found the salinity Indicator on the second effect tube nest Indicating 
high iallnlty. This led us to prime the flr^t effect. By the checking 
the teaperature In the first effect, a high temperature reading led us to 
cheek the pressure after the weiiht loaded reducing valve, It was 
sticking with the unbaianced pressure of superheated 5 psl steam, 

21 A reset ©f the valve and light product Ion yielded a condensate net exceed- 

22 Ing the safe llifilt of 0.25 gpg. 



Figure 1. Problems with articlei in a student'i infornia! report. 
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many article errors. When I pointed these out to him, he readily 
acknowledged that he had "always had trouble figuring out 
which article to use." To get an idea of the kinds of errors he was 
making, consider first these examples, where the mistake occurs 
on the grammatical level: 

1 In frequent exertions, recovery period between exertions will 
become shorter, and less recovery from prior exertioni would 
he expected, 

2. Static component is an important determinant for fatigue in 
types of moderate or heavy dynamic work. . , . 

In these cases the student failed to observe that words like period 
and component are "countable nouns" in English (as opposed to 
"noncountable nouns" like osmosis or surgery) and, as such, 
require an article when occurring in the singular. 

On the semantic level, errors like the following could be found; 

3. The type of activity to be investigated Is static contraction of 
bicep muscle in alternating work cycle and rest cycle. 

Since the meaning of muscle varies according to whether the word 
is being used as a countable noun or as a noncQuntable noun, the 
student's failure to use a or the in this case led me to conclude 
(incorrectly) that he was talking about bicep muscle tissue, not 
bicep muscles per se. 

On the third level, that of rhetorical analysis, Grrors like the 

following occurred: 

4. The measure of muscle fatigue is constructed by tunctional 
attribuces of muscle, i.e., motor units. . . . 

Here the use of the definite article implies that the reader knows, 
or at Least can determine, what "measure of muscle fatigue" is 
being referred to. But I as reader found that the referent was not 
at all rf adily determinable. In order to figure out what "measure 
he was talking about, I had to skim backwards through two full 
pages to where I located mention of "a measure of muscle fatigue. 
The intervening discussion had erased the mention of this concept 
from my memory, and my student had provided no clues by way 
of rhetorical patterning or reiteration to prepare me for the 
reappearance of the concept. 

As another example of rhetorical-level error, consider the 
informal report submitted as an assignment in my technical 
writing class by a senior from Nigeria majoring in Naval Architec- 
ture and Marine Engineering (Figure 1). I had no trouble reading 
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this report until I came upon the phraie "the useful water*' (line 
9). The use ol the definite article led me to believe that the writer 
somehow expected the reader to know precisely which quantity 
of ^^useful water'* he was talking about. And yet no mention of 
such a quantity of water had been made, nor would it seem likely 
that the reader would immediately know of such a referent from 
the iituational context. Note, in particular, that the only previous 
mention of "water'- concerns the absence of water; since such 
negative mention fails to specify a particular and identifiable 
quantity of water, it cannot serve as an antecedent for ^'useful 
water'* in paragraph two.^ 

I decided to force an interpretation whereby the phrase ''the 
useful water*' did refer to the phrase **fresh water for boiler feed, 
drinking, cooking, bathing and washing** in paragraph one. For- 
tunately, this strategy worked: the student, as he informed me 
later, had indeed been trying to say something like, ''Correct 
resetting of the valve followed by a short period of distillation 
produced fresh water as desired.'' (Notice the lack of a definite 
article in this revision.) 

This kind of rhetorical confusion owing to a misuse of articles 
is commonplace even among foreign students who have been 
in the United States for many years. Perhaps the most characteristic 
manifestation of it occurs in the overuse of the definite wticle. 
For instance, notice how many times the definite article is used 
in the report shown in Figure 1, This use creates the impression 
that there is a high degree of shared knowledge between writer 
and reader.^ I doubt that the writer intends this effect. Having 
seen much nonnative writing, I believe instead that he is simply 
unaware of the nuancei and implications of definite articles. 

The misuie of articles significantly affecte readability. At best, 
it gives the reader an impression either of linguistic incompetence 
or of simple inattention to detail on the part of the writer; at 
worst, it leads to complete (if momenta^) confusion. In my 
experience, few nonnative students have the confidence of native 
students in their ability to use Nicies correctly; few would not 
Btmd to benefit from instruction in this area. 

Objective of Instruction 

The general objective of the instruction described here is to 
teach students to use articles conrectly and effectively. However, 
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at leaat two important contraints stand in the way of achieving 
this objective: first, only a very limited amount of class time can 
be devoted to the subject, especially if the class has a mixture 
of nonnative and native students; and second, since the factors 
affecting article-choice are many and varied, ranging from pam- 
matical to situational (i.e., cultural) ones, no amount of drilling 
cim teach correct usage. 

In light of these constraints, the approach taken here aims 
at a more limited, but also more specific, objective— namely, 
to provide students with an algorithm (in the form of a flow 
diagram) so that they can detennine on their own which article 
to use in a given instmce. Further, much of the insteuctlon can 
be completed in a fifty-minute period, conceivably during the 
instructor's office hours if necessary. 

Description of Instruction 

The method of instruction is divided into three phases: pretest, 
instruction, md evaluation. If possible, the three phases should 
be spread out over at least three days, even though the total 
amount of time is only about an hour. 

Pretest (5^10 minutes) 

The first phase consists of a cloze-type pretest (Figure 2). Give 
this pretest to students you suspect of having trouble with ar- 
ticles, instructing them to insert the best choice (the, a/an, or 
no article) in each blank. This task takes no more than five or 
ten minutes. For your convenience, the answers are supplied 
in italics on the pretest. 

Grade the test before the next class period, marking each 
deviation. Then, by referring to the penalties column in Figure 2, 
subtract the appropriate number of points for each deviation. 
Subtract the total number of penalty points from 100. Students 
who score under 80 need the instruction that follows. 

In$tnwtion (60 minutes) 

Make a copy of the flow diagram (Figure 3) for each student. 
Begin the class with a few introducto]^? remarks about the impor- 
tance of articles in English; the earlier discussion here provides 
some examples. Such introductory remarks ^e needed because 
students whose native language does not contain articles tend to 
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Ptetest and Answer Penalties 

Since 1, the end of World War II more 1. an or 0 (-4) 

than dV2 million veterans have bought 2. 0 2. the or a (=-4) 

homes with the aid of 3. 0 GI loans, 3. the (-3), a M) 

4. The/A uiBBLt majority of these veterans 4. 0 (=4) 

have bought 5, 0 soundlv constructed 5. the or a ^4) 

homes and are now making 6. 0 regular 6, the (--3), l (-4) 
repayments on their mortgages as satisfied 
homeowners. 

However, 7. a relatively small per- 7. the or 0 (^4) 
cen.age of these veterans have had just cause 

to be dissatisfied with 8. the outcome 8, an or 0 (-4) 

of their venture into 9 . 0 homeowner^ 9, a (^3), the (-^4) 

ship. It is hoped that this pamphlet, by 

stressing 10, the important things that 10. 0 (-1), an (=4) 

11. a/the prospective homeowner shniilH ii^ 0(^4) 

know, will help to reduce 12. (he number 12. a (--2), 0 (-4) 

of such cases in 13. the future, 13, 0 or a (-4) 

Buying _ 14. a home is usually 14. the (^1), 0 (-4) 

15' ^he most important financial trans- 15. a (-^2), an (-4) 

action in 16, the lifetime of 17, t he/an_ 16. a (^3), 0 (^4) 

average family. Before you decide to buy 17. 0 (-4) 

18. a house, therefore, you and your 18, the (-1), 0 (--4) 
family should be certain that you are: 

Getting 19. the right house- 19. a (-^2), 0 (=^4j 

20 , the one that suits 21, the 20. 0 (-1), a (--4) 

needs of your family. 21. 0ora{-4) 

Aware of 22. the responsibilities 22. 0(-^2),a(^4) 

that 23. 0 homeownership brings. 23, the ( =2), a (-4) 

24. The main purpose of 25, the 24. A (-3), 0 (-4) 

01 homeloan program is to help 26, 0 25, a (=3), 0 (--4) 

veterans finance the purchase of 27. 0 26. the (-3), a (- 4) 

reasonably priced homes at 28. a 27. the (-3), a (-4) 

favorable rate of interest. It encourages 28. the (-3), 0 (=4) 

29, 0 private lending institutions 29. the (^2), a (-4) 

to make 30, 0 bigger loans than they 30. the or a (-4) 
otherwise could by guaranteeing part of 

31- loan. 31, a{-l), 0(--4) 



Figure 2, Pretest, answers, and penalties. Source.* Vetorans Administration 
To the Home^Buying Veteran, VA Pamphlet 26-6, revised (Washington, D.C ' 
1977), p. 1. ' * 
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Figure 3, Flow diagram for correct article choicei. 
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overlook their importance in English. Do not assume that all of 
the students who need this instruction are equaJly well motivated. 

Next, hand out copies of the flow diagram , explaining how 
to use it in inaking correct article choicus. Go over the pretfe^i^t 
answers, checking some of them against the flow diagram; this 
preparation will help you to anticipate the kinds of problems 
students are having. Students are usually familiar with the word 
noun, but not with the term noun phrase. A noun phrase, for 
our purposes here, is a noun plus any of those elements that 
can modify it: adjective, quantifier, even a relative cL ise. Ek-^ 
amples of noun phrases having the same head noun would include 
'^chemical changes/* '*many changes," and ''changes that involve 
the combining of atoms/' Additionally, an unmodified noun 
acting as the subject or object of a sentence is also considered a 
noun phrase » 

The countable/noncoun table distinction mentioned earlier 
refers to the fact that the class of English nouns can be divided 
into two subclaises, those perceived as referring to denumerable 
(countable) entities (e.g,, pencil, page, table) and those perceived 
as referring to bulk or mass (uncountable) entities (e.g., water, 
sand, traffic). This distinction has certain formal manifestations 
in English. For example, countable nouns are never preceded by 
the quantifier much {much pencils, much pages), but noncountable 
nouns commonly are {much water, much traffic); conversely, 
noncountable nouns are never preceded by the quantifier many or 
by a number {many waters, twelve traffics), while countable nouns 
commonly are (many pencils, twelve pages),^ Countable nouns 
readily occur in the plural form, noncountable nouns do not 
(waters, sands, traffics).^ Of importance to the present discussion, 
of course, is the fact that singular countable nouns can take the 
indefinite article (a page, a table) while singular noncountable 
nouns cannot (a water, a traffic). 

Many languages of the world do not make such a formal dis- 
tinction between countable and noncountable nouns. As might 
be expected i native speakers of such languages often have trouble 
determining whether a given noun in English belongs in the -*count'' 
or "noncount** category. The difficulty becomes especially acute 
when abstract concepts are involved: for cvcample, projection is 
usually treated as a countable noun (-*A projection was made.") 
whereas dejection usually occurs as a noncountable noun ('*De- 
jection is one of the symptoms,"). 



21 J 



Teaching English Articles to Nonnative Students 



219 



My own strategy in teaching the count=noncount distinction is 
to concentrate at first on concrete, everyday nouns hke pencil, 
table, and water I point out that the countable category tends to 
include objects that have a definabie furm or ahapu» whilu the 
uncountable category usually embraces amorphous objects. (An 
amorphous object can be given form or shape by being put in a 
solid container, however, in which case the noun phrase as a whole 
becomes countable, e.g., a bucket of water,) Students usually have 
no trouble making the distinction as long as the discussion is 
restricted to concrete, everyday objects,^ However, students often 
become confused by more abstract concepts. It is, for example, 
difficult for students to conceive of a countable noun like pro- 
jection as having definnble form or shape; they may argue that, 
for them, it is just as amorphous as de/ecffon, which is uncountable. 
While conceding that the distinction is not always clear, I point 
out that within our culture a projection is usually thought of as a 
discrete process or act defined by purpose^ time, and other param- 
eters; dejection, on the other hand, is perceived as a nondiscrete 
state of being, not very readily definable. Although this explana- 
tion does not serve for every difficult case, it can serve as a guideline 
for many cases. Beyond that, I know of no general principle that 
would obviate the need to learn the categorization of each noun 
individually. 

Linguists and philosophers have long noted that the function of 
the definite article is to signify that the referent of its associated 
noun phrase is, in some way, "unique.'' In some cases, this unique^ 
ness is intrinsic to the noun phrase. For example, superlative 
adjertivei (highest, slowest, most important) automatically mark 
their accompanying nouns as referring to a unique entity: only 
one such entity can be highest or slowest or most important in any 
one particulai' universe of discourse. Thus, it is no accident that 
nouns m.odified by superlative adjectives always take the definite 
article.^ 

In other cases, the uniqueness is inherent in the situational 
context. For example, we all know that World War 11 ended only 
once, and most of us know that there is only one GI homeloan 
program. Hence we say, as in Figure 2, *'the end of World War IV' 
and -the GI homeloan program'*; we do not say ''an end of 
World War ir* or ''a GI homeloan propfam.'' 

In some cases, this sort of shared knowledge between writer 
and reader (or between speaker and listener) does not exist; and 



22 J 



220 



Thomas K Huckin 



yet the definite article can still be used effectively to indicate 
uniqueness. For example, if a reader of the VA pamphlet to 
vvhich we have been referring did ik ^ know there was only one 
GI homeloaii propam, he or she coulu till be led to that under- 
standing, simply by the writer's use of ti definite article. Indeed^ 
it would be difficult for the reader to in . rpret the phrase "the GI 
homeloan program" in any other wn . To take an even more 
mundane example, suppose you were told by a stranger that "the 
neighborhood drunk makes a racket at night/' Though you may 
have no other knowledge of this person's neighbors, you would 
be perfectly justified to conclude, solely on the basis of the 
definite article, that there is only one drunkard in that particular 
neighborhood. 

In yet other cases, the uniqueness of a noun phrase referent 
resides in its having been previously brought to the reader's 
attention (usually in the immediate context). This ''second- 
mention" condition for definite article us has much in common 
with the conditions for pronoun usage and is illustrated in the 
continuation of the pasaage: 

A GI loan to purchase, construct^ alter, improve^ refinance or 
repair a home cannot be approved by the Veterans Administra- 
tion unless you certify that you occupy or intend to occupy the 
propofty as your home. 

Here the noun phrase "the property'* refers uniquely to whatever 
home is being referred to in the first part of the sentence; on this 
purely intratextual basiSi the phrase can take the definite article 
or be replaced by a pronoun: 

A GI loan to purchase, construct, alter, improve, refinance or 
repair a home cannot be approved by the Veterans Administra- 
tion unless you certify that you occupy or intend to occupy it 
as your home. 

Another, final case of uniqueness concerns one type of generic 
noun phrase, as exemplified in a sentence like the following; '*The 
beaver has a flat tai and builds dams," Here the writer is refeiring 
to the beaver as a species, that is, to the entire set of beavers. Just 
as there is only one such species, there is only one such entire set-- 
hence the uniqueness required for the definite article.^ 

We have seen that the **uniqueness criterion'' of definite article 
usage can be satisfied in a variety of ways. However, rather than 
represent each of these conditions in the flow diagram, I have 
simplified matters: the three final-state questions (''Is there 
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only one such set?" *'Is there only one such sample or type?'' 
there only one such ask essentiaily the same thing, 

which is simply, ''Does the noun phrase in question have a uniqup 
referent?" M with many efforts to simplify, however, i\u:,ii 
is a cost involved, and the simplification of the flov/ chart places 
an extra burden on the instructor to explain and resolve Uiiclear 
cases. 

Having distributed and discussed the flow diapam, the next 
step is to put the diagram into operation. Distribute fresh copies 
of the pretest and use the diagram to analyze as many of the 
article choices as time permits. 

To illustrate the procedure, consider the first few instances. 
The first blank is associated with the noun phrase ''end of World 
War 11/' We answer ''yes*' to the first question on the flow chart 
and move to the cell below it. Here again the answer is ''yes," 
since the noun end is categorized in Enghsh as countable: a war 
could end temporarily and then start up and then end again, thus 
having two ends. Note also that yardsticks and pencils, for ex- 
ample, have two ends, or that a movie script might have two or 
more ends (endings). When we move on the next question, how- 
ever, we know that there was only one end of World War II, so we 
answer ''yes*' to the question at the bottom and thus arrive at the 
as the correct answer. 

The second blank is associated with the noun homes, which 
should be interpreted as referring to a random subset of the larger, 
generic set. Thus, the answer to the question *4s there only one 
such set?*', in this case, is "no*'; therefore, no article is used.^ 
Note that the indefinite article generic would also go well in this 
context: '^Since the end of World War II more than 9 1/2 milhon 
veterans have bought a home with the aid of a GI loan.*' 

At the end of the period, raad the pretest answers that you have 
not had time to analyze in class so that students can analyze them 
at home. Also, return the paded pretests at this time. 

Eualuation 

After the instruction-preferably after severd days=evaluate 
student progress in two ways: (1) by devising imd administering 
a test similar to that in Figure 2 and using it for direct testing 
and (2) by observing how students use articles in their written 
assignments. The fonner method allows you to cover a broader 
range of uses, since it confronts students with certain difficult 
choices that cannot be avoided. The latter method, however. 
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is generally more effective as an ongoing teaching instrument 
since students are usually more interested in precise communi- 
cation when the subject is one of their own choosing. 

Summary 

We began this paper by examining a number of examples of 
incowect article usage by nonnative engineering students^ showing 
how such errors seriously affect readibiiity. We then described 
a method of instruction with the following features: 

1. It utihzes an algorithm in the form of a flow diagram as a 
tool for the teacher and a refejence sheet for the student. 

2. It covers, in distilled form, a broad range of conditions 
governing the use of articles. 

3. It takes no more than sixty or seventy minutes of the in- 
structor's time, fitting conveniently into class or office-hour 
scheduling. 

In short, this method should prove useful to the technical writing 
instructor faced with nonnative speakers of English who are having 
trouble with English articles. 

It must be borne in mind, however^ that mastering the use of 
articles is difficult for anyone whose native language does not 
include them, The conditions governing correct usage in all in- 
stances are certainly more complicated and opaque than it would 
seem from the deliberately simplified treatment outlined here. 

Notes 

1. For example, imagine a conversation in which Speaker 1 says, "I really 
wanted to go to that concert Saturday night, but I didn*t have a ticket," and 
Speaker 2 respondi, **You mean you weren't able to go?" At this point, 
Speaker 1 might say, **No, I did go. At the last minute I found a ticket." 
Note the indeflnita article before ticket Speaker 1 would not say: **No, I 
'id go. At the last minute I found the ticket," 

2, In order for this report to be readily understood, the reader would 
have to be familiar with **the weight loaded reducing valve" (lines 7-8), 
**the second effect tube nest" (line 16), "the first effect" (line 17), **the 
unbalanced pressure of superheated 5 psi steam" (line 20), and so on. 
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3. Nouns that normally occur with noncountable interpretations can 
sometimes be used in special contexts where a countable interprotation is 
intended. For example, many sands might appropriately be used to describe 
the different types of sand. !n such cases, the normal restrictions on non^ 
countable nouns do not apply. 

4. As noted above, special contexts sometimes alter this interpretation. 

5. It should be borne in mind, however, that these categories depend 
heavily on culture-determined perceptions. For example, if we consider a 
concrete object like fruit in three languages like English, French, and Russian 
(each of which distinguishes between count and noncount nouns), we find 
that the latter two treat it as a count noun (Fr. fruit, Russ. frukt) while the 
former treats it as a noncount noun (fruit). 

6. Of course, one can conjure up cases that seem to violate this gener^ 
alization, e,g„ *''A most important man came to see me today,'* However, 
in such cases, the adjective's meaning is noL interpreted as superlative, despite 
its form. 

7 Generic interpretations are also found with the indefinite article {**A 
beaver has a flat tail and builds dams/') and with the article-less plural (^^Beavers 
have flat tails and build dams."). Although the three types of generics have 
the same general meaning, they arrive at this meaning in different ways, each 
of which is confistent with the flow diagram. The defmite article generic has 
already been accounted for, as focuiing on the entire set cf beavers. By 
contrast, the indefinite article generic randomly selects any .dividual mem- 
ber of the set, making that individual a representative of the entire set. The 
article-less plural Is similar to the indefmite article case in that it randomly 
selects a subset to represent the entire set; in this case, however, the subset 
simply contains more than one member. 

8. In case students raise quesUuns about certain article choices in Figure 
2 that are not tested-=specificaily, the aid, the purchase, and interest-yo\x 
can explain that they are all part of *Tixed phrases,*;or ^Mdioms." The latter, 
for example, participates with rate as a compound form (note that it could 
even be hyphenated: rate-Qf4nterest). Many such automatic article choices 
are found in English: for the sake of, at the right time, in a hurry, for a while, 
with regard to. (Note the impossibility of the following; for a sake of, at a 
right time, in the hurry. Since fixed phrases are not governed by rules, they 
will have to be learned individually. 
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